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NOTIFICATION OF REASONS FOR REJECTION 



Patent Application No.: 5-242932 
Examiner's Notice Date: November 4, 1999 
Examiner: K. HOTTA 
Attorneys on Record: Takehiko Suzuye 



This application is rejected on the grounds stated below. Any opinion 
about the rejection must be filed within 60 days of the mailing date hereof. 

REASON 

A. The invention is unpatentable under section 29^^^ of the 
Patent Law on the grounds that the invention is considered the 
same as the invention (device) described in the specification and 
the drawing(s) originally attached to the request of the following 
patent (device) application (claiming priority based on the Paris 
Convention), which was filed before the filing date of this 
application, and the Gazette of which was published (publication 
of the Gazette containing the Patent or publication of the Gazette 
containing the Utility Model) or disclosed after the filing date of 
this application and that the inventor of the present application is 
not considered to be the inventor of the cited patent (device) 
application, and at the time of the filing of this application, the 
applicant is not considered to be the applicant of the cited patent 
(device) application. 



REMARKS 

[Re: Claims 1 and 2] 

The originally filed specification or the drawings (FIGS. 1 and 2) of the 
following Reference 1 describes a synchronous DRAM in which 8*bit data 
buses DB0-DB7 are made common by the first and second banks. Each bank 
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is divided into four blocks 20TL, 20TR, 20BL and 20BR having a plurality of 
sub arrays, and the 8-bit data bus DB is grouped for each 8/4=2 bits. Data 
inputs/outputs are performed between each block and the grouped data bus 
DB via an I/O bus 26 used in common by the two adjacent sub arrays. 

[Re: Claim 3] 

Paragraph [0031] in the specification of the senior application suggests 
that a data input/output buffer 48 and an input/output pad (not shown) are 
provided adjacent to each other. It is a matter which can be conceived as a 
matter of course by a person skilled in the art to dispose an I/O buffer and I/O 
pad as closely as possible. 

REASON 

B. The application fails to satisfy the requirements under 
Section 37 of the Patent Law in the following respect(s). 

REMARKS 

Neither the problem to be solved, nor the main part of the features 
indispensable for the structure of the inventions of claims 1 to 3 is the same as 
that of claim 4 (the problem to be solved in the inventions of claims 1 to 3 is 
miniaturization, and the problem to be solved in the invention of claim 4 is 
speed-enhancement). 

The claim(s), which is(are) not mentioned in this Official Action, is(are) 
not rejected. If a new reason for rejection is noticed, a further Official Action 
will be issued. 
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Semiconductor memory. 
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Abstract 



A synchronous dynamic random access memory is capable of accessing data in a memory cell array therein in synchronism 
with a system clock from an external system such as a central processing unit (CPU). The synchronous DRAM receives an 
external clock CLK and includes a plurality of memory banks 12, 14 each including a plurality of memory cells and operable 
in either an active cycle or a precharge cycle, a circuit (70, 108) for receiving a row address strobe signal RAS and latching a 
logic level of the row address strobe signal RAS in response to the clock CLK, an address input circuit for receiving an 
externally generated address SRA10, SRA1 1 selecting one of the memory banks, and a circuit (540, 542) for receiving the 
latched logic level and the address from the address input circuit and for outputting an activation signal to the memory bank 
12, 14 selected by the address, and inactivation signals to unselected memory banks 12, 14 when the latched logic level is a 
first logic level, so that the selected memory bank 12, 14 responsive to the activation signal operates in the a ctive cycle while 



the unselected memory banks (12, 14) responsive to the inactivation signals operate in the precharge cycle. 
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P2 8Lf5^2b^;/ h«IP2 8 R iif^^f^-S^SdEJiJ 
^nXV^^o $6(3, ^1 b'^;/ h«ISf 2 8L<7)0'&^SC 
#gOb*^;/h8l^ {mi-^Zfm^T^) 2 8L1, 2 8 
L3, 2 8L 2 5 5<hfflS«BcDb:v Ml*f (^2 
1tyff<i:-r^) 28L2, 28L4, 28L256 
fri*fi£;-r^ir>7.7>:/3 2 L ^i^USJR:^^ -/5^3 4 L 
^itX^xmi I/OA*X2 6L(^Ofiflf2^1 I/OiH^ 
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•5) 28R1, 28R3, 2 8R2 5 5 tffl^SB 
®fyhi^*f (ll2-y->^i:-r-5) 28R2, 28R4, 

2 8R2 5 6ti*ff£;-r^-tl>XT>:/3 2Rt?iJS 
^7.^ 4R^lfrVxm2 I /0/N*X 2 6 Rrt©^ 

■So 

[0 0 2 3] fc;&#J I /OA*X2 6 L, 2 6RTmiI 
/0^*f (I/O. , A*-I/Oo) (I/O, . A*- 10 

I/O, ) \zmm'r^wMn:^-i y^izm^^^tifzmi 

^im^^L 0 . L 2 , L 2 5 4 ^ 2 I /0«l*f 
( I /O, . I /Oj ) , (I /O, . A*— I /O 

«SL1, L3. L 2 5 5 <i:¥fTlC32SfcE?iJ$tlT 
-0©'<-v'30iSS?$n;^:^(C?iJil*?«lL 0~L 2 5 5 

^m.iiii'W]i¥-cmmi^TmnT^^t\z^y). ^:&:^m 

I/0>'N*X26L. 2 6 RlcaS^^l I /0«ij!ftS2 
I/Oi^?*«2 f>;/ h-r-:3f^^«^«lliggr^.x-5' (CO 20 
ntinuons data) SiS^tr-S. fiP"^, &I/OAX(C*S 
^1&1^^2 I /0^*f«2 f-;/ h©^-^Srf^-5f^J5 
Lxesi-r ^ J; p ic o T ^ , 
[0 0 2 4] *fi^:-fe>XT>r3 2 L, 3 2 RtSi^^ 

n, 3SSics*f:&[R](cjgi;JTE$n-5«i*f3 6«. 

-r-5it:/yU-1'|^ICfeSMJtN-t>7>7>y3 2 L, 3 2 
R«:31i;T«JtSt'-> hSaf2 8 L. 2 8Ri-en^nS 
^^n-S. IPS. H 1 I /OZ-^T, 2 6 L 1 I /OSS 

tiiim2 1 /^omn^^, :^m\zmmr^-*)-yTu-i (m 

^ (^2-y-:/t'>;/ h^^t?4;r^) t*ff£:^jjlS?x-f 

Sn^. ^LTfSH^tC. S2 I/OA7,2 6RCD^l I 
/Om^tm2 I/OiS^«. ;&fi!llrP«t-'5tj-yTI/ 

[0 0 2 5] tJEoT. 01B:C;t|a2©#-y-:r7'l-'-f®tf 40 
vy h^*f«0 3 (C^$n;ta: "5 2 2Comi 

&lKm2 f<v hi^fflf0.t-5lr^3-lt?)nT^i-5©T. CI© 
^1 f-;/ K^gftHaUfe I /O/N-Xti, ^2 f-y hi^ 
fftHiiLfc I /0/N*Xt32SlcEJrj$n-5. ip-^. ^ 
l?C#SfC^®L.fc-e-n-E-'n©mi I /OA*;^«C1COA*X 

r^xiio, ptfcsgicfi:aLfc-?-n^*n®^2 i/o/\* 
x«:i<DA-:7.tcBiffiL/i-oo-t»-:/7 u-f rt(D^2 t'-i- 

*5t^i)^13StO:m2 I/OA-XOS1&IXS2 I/Oi^ 50 
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[0 0 2 6] StrfB#-tl>X7>y 3 2 LXtt3 2 

5 >>'7. ^' t N ^^;nz y > y&y^^{tsr/:/u 
r - -:?iHisst?i^fi£^ n/rii^o-fe >^ 7 > y ^^ffl-r 

-5il<>:*<tb3l5-5. S£-:3T, PJST-S -::>©+)■ :/7 KFbI 
IC*^ I /OA-X2 6tt, ^J-Stffl h7>7.7r h7>>' 
:^ rS' **Jffli-r-5 CI t ic J: 0 tifcityy u-r 6x 

tzisbco^m I /OA*;^TS>-5. 
[0 0 2 7] ±K01BlD^0 2{C43UT. ^n>^ 1 
2. 1 4T'^l&U^S3^^:'Jir;i/7U"f 2 OTL. 2 

0 T R ®±gBtr cin {c*fjj:r -5 1 /oi^a^Rycy u 

— i?lElK3 8 TL. 3 8TRt, I/0-fe>;^7> 
>K7'f A'4 OTL, 4 OTR75i-?-n-?^nfi 
SL. m2SO:^4>C^:iJ-fe;PTU'r 2 0 BL, 2 OB 
R®TgBlcCineJC*tl£:-r-5 I /0*SS*?*5J:rX:/U9' 
■V-v'IhIKS 8 BL, 38BR.!:, I/0-fe>;^7>>^ 
SU^7-f >K^'rA4 OBL, 4 0 BR*i-tn-?nfiM 
•rs. I/Oi»aW&CXy>J5^r->?I5IgS3 8TL, 3 
8TR, 3 8BL. 3 8 B Rli^^JS^^r U -fe;U7 U-f 2 
OTL, 20TR, 20BL. 2 0 B R F*3® I /0/\*X 

2 6©^t-?-n^nsij^$n-5. 
[0 0 2 8] fip-^. 'S}iS!.ms<DiyommiiRzfyo^ 

OA-;^© I /OA-x^*t-?-n^E-*n«iBg$ti, fliisss© 

U'-f rto<SS#Bo I /oz-^xo I /o;N*;:^ji^t^n^' 
nsi^sn-s. .toT, ^n>i7i2. i4©h((I2i/ 

OJSS^&(Dt:/iJ5^A'-v'[5IS&03— #^1-fiiJtC*S I /O 
tti-rci:*iT#, a0©<»Sc#gRC^«IS#BC9I/O 

[0 0 2 9] &I/OiS]lJ?RUr:/'J5^r-vlHl^3 8 
cicoiHiKJcgi^L;^—?*® I /OA*::^® -5 -^tirn 

*^-o$:as?-rs I /OA'xss^iHiKi:, ji^^nfe i 

/OA*X2r«fi£t--5^1 I/Oi^?:* (I/O, > A*- I 
/O. ) RCX ( I /O, . A'- I /O, ) 2 I /O 
iS« ( I /O, . A- I /O, ) SI/ ( I /O, . A'- 
I /O. ) (^•p-^^ifn*^— 0;&?x-:?$e2|-r-5P#, 

te© I /o^i^^yij?'-^'— >f-r-5/t*<^ i/Oi^:^u 

[0 0 3 0] P I OA';;^4 4 t^ji&-r-5 I/0-fe>X7 
>yRl^7<>h*7'f/\'4 0JCS-abT^tl^*n5='-^' 
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/N'T. 4 2 T. 42B (DB0~DB7) tCjg^^n^, 

S-P I OA*X4 4«mi/OyN';^S^IslSStcJ;f3S*? 
$n7t I /oAxic^igg^n*. «ErpT, piOA*;:^4 

4tt I /OAT. 2 6 il=l«(C4J*©P I 0«lT«fi£$n 
TVi^. # I /0-t>X7'>:?'&C/70 H7^'A*4 0 
tt, ^ffibtljf^T^:*!^; I /OA7,S#?lHlKt P I OA*X 

7.y>zrt. »i?i*-fijf^T*f^rxX-5'A7.4 2*aLT 
A;'3$n*X-^* I /OA'7,jiS?[5]i^{Ci^TS*?$ 

nfc i/OA-7>(cjiiai-r^rc*o^'f >F7-r>'N*i:T^g lo 
n^i. te© I /o^^ftiSi^^tifcp I oiS*t(i, w 

IB I /Oi^rU 5^r-xlHl8§{r<k 0 mlf2 I /Oi^Wt^ 

< A*4 0 fcSJ^^nfcp I oi^*t*ai:T*f*e i /on 

[0 0 3 1] 0 1 *5i;lX0 2 tC^-riWl^DRAM5'<;/y 20 
5^-3'A*7.4 2Ti:TSe5^-^'>''^X4 2 BH^tl^ 

n4*f®x-^/\*7.-r«ifiE$n, ^A'x«±jdib 

1 /OA*X2 6R0JP I OAX4 4 0iK©IS:tl^— CD 
4J*C)x-^«iT«fiKSnTli-5. Jigf7^-^A*X4 2 
T$:«J«-r-&4*t®7^-^'A*XDB 0~DB 3 t, Tfi6 
7^— ^'A*X4 2 B<£:Kfi£TS4^05=— :5'A*XDB4~ 

n^*n»i^^Fn, 7'-^'Am:'3-=<';i'5^:/ui'-9-4 6«7^ 30 

[0 0 3 2] ^A->i7 1 2. 1 4{r*5ViT, mi y^r'J 
-tr;PTU-f 2 OTLtgCiSLfc I /0-fe>Xy>y2SS:tJf 
>h*5'f>'\*4 OTLtt. mi2iZ/m2x-3'A*XD 
BO, DB 1 tf^^f^-S^igcSn, ^3^^:'J-fe;UTU- 

'r2 0TRiHab;fei/o-fe>xy>:/&y^7'f >F 

^-fA*4 0TR«m3Si;Jm4x— ^'AXDB2. DB 

3 tf^sf^-s^igg^ns. isieiic..^2;<^:'j-fe;i^7u 

< 2 0BLtllIjiLAcI/O-lr>X7>:/B:l^7-f >F 40 
^'f/NM 0 BLtimSSt^mST'— ^'/'N'XDB 4, DB 

5 tf^^f^saig^n. m4^^«j-fe;i'7U'r 2 0 BR 

tBiaU/i I /0-t>X7>yStX^-r >H7-f A4 0 
BR»iS7Raf^8x-5'A*XDB6. DB7tf^^ft 

[0 0 3 3] f^"^ i/o-t>x7>:/3io:7-f >h*5-f 
;\*4 3T. 4 3 B«§>''«>i7 1 2. 1 4 tCiJViT® 1 ;< 
^rU-tJl/TH" 2 OTL tSS p<^'J-fe;P7U-f 2 0 T 
R<i:C0P4Rt^^2y^'J-t;U7U-1' 2 0BLtB4^*^: 

•j-fejUTu-f 2 0 BRt®rB^Jc$)-5 1 /OA'xt-en-e so 
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S-/N*>fi7 12.1 4lC*3tiT±gBlC$>^tj3 

LWii^mizmmmmzm'SLTtift:^ i /oA'x±©f^- 

^(CJ&^UTx-^'A'XDB 13^ttDB 3±cr)5"-5'?: 
1 /OA-XiCjUtUT-S^'f > A*i*^f>^J5£$n 

1'>H7-1'A*4 3 B«^4Ri;m87^-^'/N*XDB 5, 
DB 7 iSiSsE^nTli-S. 

[0 0 3 4] m?nt. HI A*>i' 1 2rtwy-:/7H' 2 

2TL3, 22BL3, 22TR3, 22BR3tiin 

fry H ^XIwJ«:§-r^fTX=i-^l 8 \zj:r:>xm^-^n 
-5t<g^-r^t. c:ofTx:3-^^i 8«s-y-:/TU'f 2 

2TL3. 22BL3. 22TR3. 2 2 B R 3 Srfgje 

-r^-^uyi7mmm^ mmr^^^. ig2 6icBLst 

(stream) {Cl£;;gbT?iJ5^n-y 2 4 «ai^-rS3^JS*? 

[0 0 3 5] -#g<D^JS*?fi^C S L OTji^JiS^i^L 
0$S^-r-5.tiS:S-r-5t. 0 3(Ch7>X77-'y- 

bx. ^fisf-;/ ^ns^±^c^^BK^n;t5=^-^'3!lts^[^B&•y■ 
:/7 u-r (omm^izSim-^nfttEy^m i /o ax<dh i 
I yomM ( I /o. /N'- 1 /o. ) sy: ( I /o, . 
/N'-i/o, ) iz&sk-^n^. \ /om^iamj--^^}^ 

— >'IhI8S3 8TL, 38BL, 38TR. 38BR« 

•:ruyi7mm.m^-B-Ls^x-h\.x^n\zm&-r^. m 

S?Sn;t-y-:/7K 2 2TL 3, 22BL3, 22TR 
3, 2 2BR3i:Sia-rS I/0^8jS^?RU::r'J5^v- 
i'IpIK38TL. 3 8BL, 3 8TR, 3 8BR«Sl}fe 

[0 0 3 6] int^fc^fflU/OA-xrttcs-sHi I /o 

fI#B L S (CJJ;:§LT^^UAc$iJfflHt^tCJ;oT^'-> 
^'/tXDB 0~DB 7rt©^it^Sx-^i^«tce2l$n 

I /oiK*f<hc:ti{ca^snitp I omM\-m.%z 

^-5, x-^SrG2lb/j:Ux-^'iS«ti«j2tiOJ; 
^(cx-5'Aai:^iv;u^:rui7i*-4 6 i3J:r):/U5^-\'— 
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>'^nT^i-5. ^(D'ik. JIJ7 2SSCD 
hm±(D7'-^i!>i&m^tl^, ^©S®, mi I/O 
[0 0 3 7] ?lJii*?|IL 1 ±(D^m^m^C Sl^KD'A 

(c^ijii^ffi^csL 2~csL 2 5 stimmvTnmn lO 

i^L 2~L 2 5 5±tCA:'3$n-l.t. ^iJM^ffl^CSL 

0. csL i©a-&0D7^-^'e2iftf^*^s«UTfTt)n 

A^Mi^tb^n^.. ^TCO^-v'g^mL (full pag 

e read-out) *tpJfigT&-5. S^tHL-ibf^twiJViT. ^1 

iie>^^$n;tJl»lT$tll»P (prefetch) x-iS' 
a*5«#{cf&^LTaig^t-^B?'J5^-5'&ttl:t;-r-5>, it 

[0 0 3 8] mii,^mimt±m\^rci^iiii.W3i^tm<Dm 

Xtbtl/^^y HS-jIUTt^— 5'A:/3/N*'>:7 775^^->X7^A 

T*fjr>x-^' A-7>©m 1 Sy:^ 2 5=^-5'«S*f lr«;5.ft;«. 
^<>H7-f A'i: I/0«ISJ?[Hl8Si'J;oTjlS35nfc 40 

*f<tm 2 «l*f ©T^-^'ejUtT^'J 5^^- v'tii^ n y i^-y- 
[0 0 3 9] f^xnyC 1 2 tm2/'«>i7 1 4 tOraiC 
tt*^ J; ^ |S1»8 D R A M « S)f^ S'Sij^T ^ * ® $iJ 

«[H]K5 OyjiiBe^ti-s. sijiwiHi!^ 5 0 

3 8.!:, I /0-t:>7.7>:/RI/7-f> h'^<A*4 0. 50 
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til:^lA-<y 7 7 4 8 ^Umt^tL^nfmi^U-y^'BUS'm 

[HIK5 OtCtPliT. fT^^J^^[EISS, x-:S'ji8S, mSMU 
[0 0 4 01 fT$'J^lgl8& 

;i/A-RAS<tlJ;r-5. U-'^JI'/N'-RAS^RlfSOlff 

ffi. mx\-s.wm "A-f" 75^6iss 'v(da--ra 

a "A'f" 'S©A*-RASC0U'^Jl/Mi^«7'U5^Y->' 
<&#^-rS««*JI#^bTVi-5. Lji^b, |W|»|DRAM 

CDT, ii^ODRAMT^ffl-r-SilS^^fil^^DRA 
MTH^Sgffl-C^^iVi. ip-fe. |l|«SDRAM«->7.5^Ai7 
D-;/i7®3t±l9X-;/>' (rising edge)XttS:TOX>;/>? 
(falling edge) T^^lf $6Sr1t>yj >y-r-5 C i:*^ 
i£:*l|:fecDT (*^?^C9^ig#lJlii:±dX>>v'T#^Sr-y- 
>yj>i^T-5) . l''^;i'>'N*— RAS*«|SIM8DRAMT 

jiffl^n-stcLTfe, a^wu'<;i'A*-RASo^^»i 

[0 0 4 1] E6i:0 7ti*^?gfCJ:S|5l^DRAMT' 
(t-^Tfe-SA-RASm-^ <SXy. Ajl/;^A-RASt 
7 U'^Jl/A— R A S ^ 

[0 0 4 2] S6 i:ia7d^e,^J--5i-5lC, ->;^5^Ai7D 
C L K 0]ii± OX-;/ >?T/\*- R A S *^lia " D -j?" 

T, A-CAS tSjX;i».x:?^-:/;Ki^A-WEd<ifeg 

Stt-fk^© ->7>7" A i7 D «;/ i7 C L K©35:± 0 X <;/ iCiJ 
tt-5i&31 'VW ©A— RAS. ^a ©A-C 

Astna "A-f" ®A--wE«gii±iix^<^r*^-r. * 
43 Italia "f\'i" ©/N'-RAs. g^a 'vw <r>n- 

CAS iiSa "P-i?" ®A'-WE€rSjX*.^^S:Sr. 
i/T.'rJ^i^ P -J/ 57 C L K®3i± t) X-> xtCfcViTI&a 
•'P'5" ©A— RAS. ^a "A'f" OA-CAStlfe 

-K^^^^cDA;'3ti. i7D-yi7CLKoa±ox-7-:^ 

T-A-RAS. A-CAS, SU^/N'-WETj^^aBgwa 
"□"i?" <Oig-&lCfT?i*3n-2). Sfc. CAS e7:l■ 
7A*— RAS 'J 7U-y->3. (A*— CAS -before-yN'— 
RAS refreshrfiATCBRt-rS) ^^^(iCLK©5i 
± D X vT/N*- RAS t/N*- CAS 7i<§ia " P 
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ytjyUy>3. (self refresh) #<^*4CBR©^aT 
*oT, i7D<;/i7CLKW3iBg-r5 3^©3i±0X';/>' 
T/N*— RAS .hy?— CAS**1h31 "aO" T. Z"^— WE 

[0 0 4 3] mmii R Auhm-^ (DtmmD R AM tm 

m\Z. A*-RAS<D^ii{k*^e>A-CASc^Stt<k 
S "or^" ) ST(D»8K, fip-feA'-RAS-A'-CAS 
3l3iB#PBl t.c. iyN*-RASWg'l4<kt1J©7''J?'V->' 
«Pb1, fip-SA--RAS:/'J5^r-vB#P«1 t,,<£H*»CW 10 

cmet.cD it,,rc)ft/hffi (*^?^©I1WDRA 
MT^tl-?tl2 0 n s i 3 0 n s) «;*^:'J ->7,7^A© 
iatt#lCi:oTaST$.S. |Hl»3DRAMtC:fetJTtt-> 

7.5^Ai7P.;,i7^iS|SC*n 0 OMHT t.cD tt.rCDfi 

/hffi75«-?-n-6n2 0 n s t3 0 n s-C*-5i^-&. t.c. 

t t,,(Di7D-;/i^-t}-'f i7;i/tt-?-n-?n2 i:3{c:;S«. fr 20 

{lib, ^bT, t.fOwrB^^tcir/'j^'^— >*s:-rs 

[0 0 4 4] 0 4«*^BJ|Cj;^f^^J^i7Dyi/Xtt« 

OiT. i^ayi; (CLK) A«;/ 7 7 5 2 «TTL U'^;!/ 
CDi1-g5>'X5^A n C L Kt'J^JSbTCMO S 

©A-;/77'T$.S. |S|WDRAMtSCl(^»i7D<;/i7(i^<J) 30 

CLK{CJ^;§bTi7D>;/i7«^<J)ci, ©<il:ffij;t)jil.ii7 
□ C L K A S-^^-r 
[0 0 4 5] i7a^yi7X.:^-Zf)l (CKE) A>;/7t5 

CLKA(CJC^bTi7Du/i>(i^*ci» ®5£*fe*jg»r 
gB»jf^*«4'ih$tl5'-^'<OAffi:^;5^— NFf?± (Freezln 

g) $n-5, 

[0 0 4 6] /N*— RASA* 7 7 5 6 ISngBfl^ A*— R 
ASt, 7 KU-xm^SRAl 0, SRAllt/\*-C 
ASn-yy7mn<t>c Sl5A*-WEA*>;/7Tm#*..c 
SrA:tjbTi'D-yi'fi-^<f>ti. l3[5l^bT>'\*>i7S-S^ 
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^(ceSftWI-T^'J v'S-&-5A*-R A S i7 D >y i7ffi 

-5. ^fz. A'-RAS/N'-y^T 5 6tti7D>yi7<i#(i) 
ci. JCj:»3/\*-RAS©4^c^$r1J->r'J >;ybfc/\--R 
ASA;i'Xff-^*,r Sr^±-r-5. 
[0 0 4 7] »f^^:-h*^SlHl8S5 8li, lbf^^:-H^ 
<i:±tH/N*- R A S /i;P;^{f ^ , . C A S Z"? 

K UXfl^R A 0 ~ R A 6 ICJ«C§ bxa* OSlf^^- 

K, «sjx.«/\*-cAs#-^B#rBi«^cL j ta^bxai 

- K©a::t^^*i/iVi^{C^^$nfeA*-C A S#-&B# 

•S^^ast (Defaull)»;f^^:-KS:IS:«-r-5. 

[0 0 4 8] fi^v;:^:5'57D-y^^^!5lK6 2«A*>i'a 
S?«^OA-RASi7D-;/i7fg^<J>„, tmrlS^-^^FBl 
«#CL j (CJE^bTSJ?$nfcA>i'TA-RAS5" 
I - > IC Wt> D >y i7 x««^©^^ (r ffittl t ;^ Sfr 

ftft-r-sB^rBiiiJiSr^b. mtzz.(^mnmmityu^^ 

[0 0 4 9] ?T7K^XA'-y7T6 OUBftlBfrTX^'i^ 
P-;/i'ffi^(i).. t^aB7HU;^ft#Ao ~A, it^aiT 

D-;/i7fi^<i)ci. tC|Bl^bTfi^7 KU';^ft-^RAO~R 
Allfe^Strs. SyS:. Z.<Dn7 ]'Uy^n-yy7 6 0 

wjyuyi^a.mzvyu V -> i tHicS*^ <^ fh&fi^ 

SrA:*Jb. U 7^'y->i©fc*©fT7 HU7.1I^RA0 
~RA1 l«:m:tl-r^. fT$iJfflim^^*lHl8S6 4ttffV 
y.^i;uyi;m^^t^ tfrT^n-yi 8 7!i^e.©::/Dyi' 

<t>, m^-^ntz±.y7.T>:r^^m\:-r^ftib<D±. 

>'»ifmt&m^(t>, ?t7KU-7.A<;/7t 6 OSrU 
•fe>;/ h-r-5/i»!)©fT7 KU-T-'J-t-;/ h D ^ (i^ (J> 
.A.I JIJ7 K>XA\*>y7r 3 4 4$>/t'7-::^->-r^?'J 
7KUXA--;/7TX^-y;Ufl^<J),., frgCiSi^D 
Xttfi^O^T 6 -i^-S/N*- R A S - >*$7 

[0 0 5 0] ?>Jx*— :r;i'i7D<y ^3^*0^6 6 tt. fr 
Mai7 □ X«{a#»^7 t J: T, 
^j2B-r-2)A'-RAS-/'?-CAS)lMBtFBn,cD Srfi^lSI 
f S A*- R A S 5^ X - 7ii»Ifi# <*). c . 1 t fr V 7. ^ 
i7D.;/i;fi^<j>,, SrA^'jb, J«JMS(H]K?&x:^-y;ur 
•5;t*o5iJx:^— :/;Ht^<t>„ci t?ijx^— y;uft-§^((> 



( 10 

17 

^ C L KCOiliSgi J: 0 iiSViillSJgC© i^D-vi'CNTCL 
K9$^±-r*. ^32l;-r^J;-plC, ^iJTKUX^^lHlSS 
Iimll2i7 D<7i7CNTCLK9 (CSo'UiT^iJT K ^ 

s ^ © ^ ^ w n «E 0y * ^as I c la -r ^ o 

[0 0 5 1] 1. CLK/N*>y7rSC;^CKEA-y7T 10 
ia8ti*^HJ{C.t-5CLKA*-;/7r 5 2 © A#:[p]gS0. 

0 9«2|E^BJ{cJ;-5CKE/\*-;/7 5' 5 4©m*^[H]KE, 

01 OtiBtieCLKyN*';/7 7 5 2 i:CKEA*>y77 5 4 

[0 0 5 2] E8tc43ViT. mmmm^<D^oux^n 

ffiV.Ef (=1. 8V) iiit^-r^ZiilZ^-DT. 

e:©A:^A*u/7r 7 0 a«^i!jiii|isii©{^ 20 

n;tck^tc. i7D.;/i7CLKA«. mmmmm<Diivu 

X-hny 7 7 7 0 iy— m^\t-i 7 6 iW 

ANOy-h 7 8S:aU;T->XT-Ai'D-;/i7CLKJcS 
IE$nfc;?D<yi'fi#T3&S. NORy-h72, 74 
■C«fi£^tl^c7'J >;/7'7D<;/:/Xf47';/5"8 Otii/D-v 
i7-77.^>:y{i^<f)c,E 35t^S ®<h^. CMO 

-5.. yuyyyayy8 0(Dtiitii7u-yi7\tmm^^8 30 

2 tNANDy- h 8 4-rSlfi£$n-5A;i/;^.i|(ii)|gI5]gS 

8 5ic«js§$nf), iiMiEisss 2 «0s^®f8i«{k©fc«e) 

-> T-«l fig ^ nfe iHlgSX «ffi©SMlHlK t figffl pItgT 

CDtfr. 01 0{wS^-rJ:'5;'j:rtgB->>^5^Ai7D-;/i7 
(t^<i)ci. *^CLKy\*<>:7r 5 2*ie.m*$n'5. b*^ 

€iz\tyUyyyayy8 oa)mti\m^ "uo" tfs. 

-5. 0 8tC*3l/iT, -r>A'-^'8 9. •p^\^)Vhy> 
v'T.^gO, R(:5N5^'V:?^;i/h^>>?X^9 1 , 9 4 
A'7-:t> (XtSA^-y-;/^) ffi#*,cc. JCJC^LT 

[0 0 5 3] iggjciiHT, A:*3>'\'-;/77 7 0 bunse 

m:'3?^«S:E6jhT-5;tJe)-t>>P7'J7U-;/->iT'ii 50 



) #M¥6 - 1 9 5 9 6 3 

18 

ckOA^bA'-y^r 7 0 bOliif^*ijg|WT$n-5. A:^A-y 
77 7 0 b«Hl}IBfi^CKE(DK6^?n;t:CMOS 

{± ^7 □ y i7 C L K © S e i7 □ i7 C L K A $ t) -3 T •> 7 

5' 8 6CDaj:*:«NOR}g®7U-;/y7D->y8 8 t-f > 

A*-^'5-ai;Ti7n-^i7-7;^^>y(i#<f)cKE ®ffi;'3ffl 
•?9 5(CS«t3n«>. i^y hU'JX^ 8 6<Diiit]^'F9 

[0 0 5 4] i7D^;/i7X;^-:/;i.fi^CKEtiifea 

01Ot':fel^T, ^n^yiJ^CLKQ 8<^TX^>i7' 
E:(>^^;^nTVi^. ^Du/i7x:^-:/;i.fi-^CKE;0^iS 

tFTS^«S9 3tl^S "A-f" IC;^^o ^C^^, ^70^;, 

i^^CLKA 1 0 Oti^mW "uO'' \Z.U^hi^y hUvX 
^8 6oa3:'jtl^3i "A-<" <h;^^o tSoT, ^uv^ 

^7CLKA 1 0 2;&^^3il "D^^;" \Zt^-Dtz.mzi^y VV 
m^T^o bTii^L. •^cD:;*:cDii7D^y^CLKA 1 0 4;<i« 

[0 0 5 5] mmDRAU(D\H^mmtmm^ay^m 

II^CKEBPUti[^HBv'X5^^i7D^yi7fi#(j)c,« \z 

Ai/uyc^cLK^Tx^>ifT^rzmz. Txi^^n 

^ i7 D i7 C L KCO^^S < <i: t>-oa)+h-l' i57 ;H(f IcB^JP 
{^(Dtzisb^ny^ Ji^^-y'JUm^ C K E tiUS *V\< " 

[0 0 5 6] 2. ;X-RAS/\'u/7t 
fc*lC(WI— ^:yy±IC2<lC0^t 'J;\*>ij7 12. 14^ 
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fc:*, &/N*>i? 1 2, 1 4l'J*-r-5^<®ibf^*jMS?W 

A'- R A s A' 7 7 \tgrmf3.mmA^'^m ^ ntzxt)/'^ 

[0 0 5 7] mi 1 Ji*^?gi3i:S#«8figA-;U7.yN'-R 
ASA:^A'-:/7 7'S:*T:S{^lHl^ElTa&^. iJiiiris 
l^T. ±mLtzAtl/'^yy 7 izmmiZXt)/-^-:/ y T 7 0 
c H h D-:/M^A'-R A S $:rtgBC 

Mos u-^;pcom-^i*g:^T^fo«T$)^. a^j 

nyyy 7 0 c(i->X5^Ai7D-yi'TX^>yCKEB 10 

«-^(i),cc»S:*a*--&*3-B-;ty— MhISSi 0 6oai:*3icJ; 
^T7^'r;^x-y;p$n-5. xti^yy? 7 o c*^e.© 
CMOS p^;i/«-^ts|p|ffliHiss 10 8 <r>xtiW^ i i o 

P^mi^y^7-Ai7ayi7m^<}>tii tripiw^-a-sA-RA 
sAjpxfi^<j).r*ai:*jsg^ 1 1 2{cffi«-r-5). ip-fe, 

OA— RAS«. miJi^Tl 1 2JrifeS "A-f" OA- 
R A S AJUXft^<*>, P S'HfrJeB^rB^jlM^-a-T^^^f ii-* 20 

[0 0 5 8] H 1 1 lC:fe^iT. A:^A-;' 7 r 7 0 c . |h1 
»iI5IgSl0 8. Rt^y-hlHlKl 0 eSrK^lifdffiOlHlK 

t4S-A*>i'i2, 1 4^£r*^J^^-r-5fc^^)^cr.ne.oIEIss^3 

^■&Lfc^«lt6SiJiail[Hl8Sl 1 4T$.S. A>7-:t>l(lf^ 
P^lCifeS "n-;?" <DA"7-:t><l^<i>,ccKlCJ:0N5^^ 
^;H-5>>'7.^' 1 4 8, 1 5 0«^tC^' — >:t>$n 
^OT. ® 1>'N'>^ 1 2ffl©mi A— RASi7D.;/i7ffi 
^<(>,c. i^2 A>i7 1 4ffl©^2 A— RASi7D-;;i7 
m^(i>.c! \tiy-y^l 5 4. 1 5 6lCi;OP:^*lC«0»3 30 

[0 0 5 9] ^1 A>i/ 1 2*ffi14{t:-r^tIWI^{c^2 

A>i7 1 4^#^stt<t;-rs;rc:fe. 0 1 2 ic^-r^rp^ t, 

lc;tel.iT^S "n>:7" otHUXAm ^*-r -5^1-887 H 
u;?.<f^ADD*t^<yy(c«*&$ns. r-5i, ^jZET 

•5fT7 Hl/X/N*>>77'«C:cD7' H^;^«^ADD*i^ii 
S "D':?" 07 K^7>«^SRA 1 1 SRAll 
(4^il "A-f" ) Sr^^-rS. B#rat, ICtSViT 

A-CAS t/\--WEtt^gPiiS "A'f" <£«tJ#bTVi 
*<0T. ^ait"^J:^{CA— CASA-y7T<B^*c i: 40 
A-WEA-y7 7«-^(i)..c l4-r-<TlllSI "o-:;" $-iKt 
if-rs. ?a£oT, NORy-M 1 6. 12 6tt*lC§| 
ai "D':?" ^ai^L., NANDy-M 2 2. 1 2 4« 
*«C^S "A-f" Sr%*-rS. -e^lT?, NANDy-h 
1 2 8 i: 1 3 Oli^n-enHS "/N'T" SO^^S "P 

^mti-r^, A'-RAs/ijuxft^^.r^iiiSs "A 

-1"' iCi^cStNANDy-M 3 2tti^3il "aO" 
^L, NANOy— hl 3 4. 1 3 6. 1 3 8 IJI^a 

1 4 Ott:?' — >:t>$n. P^-v;^;i/h^>>'7.:$' 1 4 50 
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4tN^r^JVhy>i^7.^ 1 4 2, 1 4 6\t±X:ty 

^•ffi=iEr-5. — A-RASA;i/X{f^<i),,*i|^g 
"P-^" IC/i-StNANDy- h 1 3 2, 13 4. 13 
6.13 Sti^SB^S "A<" Sr^^b. CiniCJzoT 
h7>>'7.^ 1 4 0. 1 4 2. 1 4 4, 1 4 6«^T^ 
->:t7$n^. ^1 A'-RASi^P-yi^m^* 

.c. lii^S ••A-f" iifJ-O. ^2A*-RASi7P-;;i7{i 
^*.c, ti«]»l^f!^Tl&S ••P'i;" i:^m.VX\f^^yy 

T. ^l/'-Oi' 1 2«S1 A-RAS^P-;/i'{i^<|> 

lE-^Wji^^nuoo L36^b. m2y\->i7 1 4«iss ••p 

'^7" CD^2 A-RASi'Pu/i'fi-^^.c. JCJloTStt 
[0 0 6 0] ;gjSe2l*TiWl«8DRAM*7i'-b 

^SRAl llJIfeS "A-f" \ZiS.^ (/\*— SRAl 1« 
ifeS "p-^" \zts.^) . ±i!EbfcJ:'5tC. NANDy- 
M 3 6 "Pr>" Sr^^L. NANDy- h 1 3 

2. 13 4. 1 3 Sli^gCilS "A-f" *tB:^-r^. fi£ 

••A-f" Sr«flNfb. i7D-yi7fi^<f,.„ IJlfeS ••A-f" 
tC/<£^. C^bT, SlSt^^2A*>i7*<^{cStt<b<* 

[0 0 6 1] ^2A>i'<D^abfeb<«Sji*Slf^4' 

tr. |gi/\*>^t>:/'J5^v->'3n.l)J:5trr-5:i<i:7!)t 
T'^S. 01 2tCS^;Sti;tB#FBn, T-yj 5^-V-->'^^ 
*«^-r-5Bt. X«-?-OHiIlC^{CiSiS "P-i?" O^SETH 
UXA,, <i:A, ,*^5'';/yo5*fJ^ST K l^::^ e>l;iBJJD$n 
-St. T h*^7,{t-^SRAl 0 t SRA 1 1 (i^iClfea 
"no" (C/i^ (/N*— SRAl IISHS •'A-f" izfi 

^) . ^:o5^<^s^. A— rasa;ux«-^*,, iA— W 

E/N'-y7 7«^<*>.,c tJ^aCifeS "A-f" A'- 
CASA<;/7T{i^<i>c "P-^" tCI^S. ig^. 

A-RASA;U7.ft^<t>,,7!)«^S "A-f" t/^t-5B#tCN 
ANDy-hl3 4«I^S "Pr>" iZfiO. NANDy 
-hi 3 2. 1 3 6. 1 3 8«^TifeS ••A-f" 

T^. eeoT, h^>i?x^' 1 4 2«^'->^>3n. 

h7>-:^X^ 1 4 0. 1 4 4. 1 4 6«^SB:t7«i^* 
«IJ$-r-5. 7-;/5^1 5 41J^S ••^N-T" SrUfl^b, ^1 
A-RASi'P-yi7{i^,j,„, "P-?" tc;S:^). 

b*^b, m2>'N--RASi7P<>i7fi^<j).„ tiUtfft^Sg 
T^^SS "A-f" S:7-y^l 5 6 tCJcOHJtr-S. C 

5bT, "aO" W^l/N'-RASi7D-;/i7{i^<j) 

,c, «S2A*>i7 1 4*ix-^'7i'-t7.i&jt«e)TVi-5Ffl 

jcfli A>i7 1 2«:r'ij5"i'->?$n^. isi»{c. ^2 
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trains d tTSfig^t^T-fe-s. 

[0 0 6 2] — miRU^^2A'>i7 1 2. 14®|Hl 

NANDy-hl 3 4, 1 3 8 (JUS "D 2:^4 

NANOy- h 1 3 2, 1 3 6 "Al"" * % 

^-rs. Se^T. V=y>\?7.^ \ A2. 14 6H^'-> 10 

5^->^?n. h7>-:^;^^ 1 4 0, i 4 4«:t7*t^^*ft 
i#-rso -e-©^:^. 7 >y 5^1 5 4. 15 eiaifes "a 
-f" oyu5^v-vif^€-^ti^'nflS=i6U, miA*-R 

ASi7p.yi7ffi-§-,f,,c, t^2>'\*-RASi'n-;/i^«-^ 
(J),c, "D>j7" \Z1S.^, 

[0 0 6 3] CBR'j7^-y->:i#^tt. 0 6tC^bfc 
ck^tCliS "U^" ®A*-RAS tA'-CASi^S 

'VW OA*— wEicioT^A?)*!^. lis 

"A-r" ©A*-CASA*>;/7Tffl#<i)c t^S "P-^?" 
OA--WEA'y7 7fi^<*),.c*^#«^*!li3|[HjSSl 14 20 
(rA:/3^n^. C:C9«-&. 7 Kl^XA,, tA, , O^Sl^ 
'^;HCB5^7S:<, NANOy— h 1 2 4 tNORy— h 
1 2 6«^S "D>^" *5S±r-5. jg^, NANOy- 

M3 2. 1 3 eii^SBiaa "D>i7" :&^^b. nan 
oy- M 3 4, 1 3 8 \t.mm. 'vw S'^^-rs. 

oT. h^>>':^;5' 1 4 0, 1 4 4«^gC^ — >:^>$ 
tl. h^>vX^'1 4 2, 1 4 6 fi^' — >:t7$n^. 
•r^)t. SI A--RASi7n-;/i7(t^<i,,t, tS2A-- 
RAS^n-;/i7 ti^Se^a "A-f" JCfjt), 
2fflOA>i'ttCBR'J 7^>y->iS:ff3S:5. — d 30 
(DZl-pO/\*>i7{c^t*LT)M#JMCBR'j7U'>>->i*fT 
?5:-5/i*tr«NANDy— h 1 2 4 © 2 OOA:^!SSTO 

^fc. ±aib;tj;5ic7 h*^;^A, , o^w^mszM 
^D■x%\n—KKSi;uvi;m^<i>^t^ iS2A*— ra 

Ji^T^-S. fip-&. CBR'j7U-j/->i#^TIC7KU7. 
A,,*^lfflS "n9" T^n«. SI A>i7 0*.7!)i'J:7U 

[0 0 6 4] 3. ff7 KUXA';/7t 40 
0 1 4 (i*^igJCj:^fT7 h' l/J^A'-;/ 7 T 6 0 ©^flclU 
|SIiatCi3UT, A:^lA-<y 77 7 0 dti±5j!j 
LfcA:'3A-<;/7r.t|Sl«{cA:^7 KUXfi^A I (l = 
o~i 1) ^CMOS ^'<;i'<©7 Hu;^<i^(c^j^T 

•5. |SliaillSA:'3>'N*-y 7 7 7 0 d -^f-i XX— 

x4^- 7';u-r -SfeiiWfflWfi^ R A B P u ^&^±r ^ 1^ 

SiHlKl 5 8 *Jtai(i-^RAB PUli, ± 

XJi->X7-Ai7 o •;/i7^7-^>i^li!jfP*^x:?.-:7;u^n 
/t^. fe^Vi«'j7U'-;/>'a»f^*<HiSStl;5:S#ICiSS 50 
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*VW" b.ts.yi. ::n(cJ;^TA:^/.\*'v7T 7 0 d«m 
:'3tsg^&E6±-rsAc:je)icx-i'7.x-:r;i'$ns, cioa 

■hnvVT 7 0 dCDai:^jSgTl 61ty-Kl62i:(0 
FB^lcttili:^*i|i31 "Dr^" , W>m "/N-f" , ??ib(D3^^ 
SllC^^k-r-5 3t*i'f>A*-^' 1 6 0*iJ«^bTl>-5. 'T 
>A--^' 1 6 0«'j7U'-;/->n»jf^4>IC«iiS "D-:?" 
(7) ij 7 U -> i «^A*- <f). r „ IC i 0 :t 7 ^ . 

n-if 1 6 0«fT7K^Xft^*F*3gB->;^T-Ai'a«yi7 
^y^l 6 4\z!^m-r^o y-H 1 6 eizWOi^O)^ 

T. 2fBCDfT7h-UXffi^lHli^l 6 8, 1 7 07&V-K 
1 6 6(CMJiJ{C»8g$nT^i-5. SWN'^i'l 2^0fT 
7 K UXll#tlHlK 1 6 8 «NORy- h 1 7 4 , >A- 
-^'1 7 6, 1 8 0. ei^y-h 1 7 2. ^•;/5^1 7 
8, Riy:NANDy-h 1 8 2, 1 8 4 T'^fig^nTV^ 
-5. S2 A>i^ 1 4fflOfT7K^X$l«fe[HlgSl 7 0 tt± 
fBfT7 K U::^titt0l» 1 6 8 (Dm^tmi^r'$>^o U 7 
U-y->rL7HUXti«lHlKl 9 8 ttfT7 K UXffi^lalgS 

16 8. 1 7 OlC»)^$nT*5 0. 'J7U-y->^l!if^T 
'j7k-;/->3.fh&SI (iaS5-&r) Ti^^OfhSfflRCNT 
I <£-S«$nfcA'>i^{C?i£-:3T. ^Off7h*^XS«IiI 
i^l6 8. 1 7 OiC«tiS&-r-&fci!e>©fcCD-C$>S. 

[0 0 6 5] dUT. siA*>i7 1 2mmmmm 

T'. S2A*>^' 1 4*i«ii*-Xtti^illLi!)f^;^i:raiE« 
l*^Jcab^t{R^-rs. TSt. Sl/N'^i^OfrVX^ 

P>;/i'fi^(f>,,,, ^ifea "D'7" T. S2A*>i7<DfTV 
X^i7D>>;7m^*,, iS2A>i7©fT7'HL'X'J-feu/ 
hi'a-y:i7m^<<>,A..«iB31 "A-i"' 01 2 {c 

55$n;fc^rat, (C*}ViT, Sl>'\*>^ 1 2*iStt'fb$ 

\zf3i^miz^ y^i6 4 tc^se>K=^$nTiriSfT7 h u 

.. . fT7 HP-X'J-l:>y hi7D<yi7ft^<i,..,, 
>:t>$n:tCi5iy-h 1 7 2^£®1:T7-;/5"1 7 8IC 
Ld^L. :i(Dm'tizff7X^i7a-yi7m^ 
<t>it\t^m "A-f " Ottffi;5:<DTeMy- h 1 7 2 ' 
».ttFW:t7t#iSgS:«iJ^L. SniBfT7 K UT-dtfiigy- h 

17 2' ^m\^xB&-^ni>(D^&3±-r^, ^-o^, fr 
xa«t[HiKi 6 sjieiny-h 1 7 2»cj;0 7->^i s 

4CDtb:/3t^:)-gi$n^. -^O^Sl A*>i7©fT7'KUX 
•J-fe-;/ hfi^*.,.,d^^S "VW tf3.^m. NAND 
y-hl 8 2. 1 8 4«^-;/^l 7 8tCB?iE$n;^cfT7 

«. eiiy- h 1 7 275^?,©ff7 HUXRA I i:fT7 H 
UXA*-RAI «S1/N*>i' 1 2<73fT7'n-^^»C«titg$ 
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PUtilffiSlHlSSl 5 8(CJ;0^a "A-f" tfiKi. cin 

[0 0 6 6] — CBRX«-fe;U:7ij7l."y->zL0)J: 
i2BbfcJ;^{c^l/N'-RASi7P-y5'm^*.c. tm2 

i7ffi-^<i)., *7W" (C*^. MlA*>iJ7© 

frT Fl';^'J-t>;' h D 57 {f-^ <(>,,,, "A-l"' 
lca&-5. «£-pT, A;'3/t>;/7r 7 Otai^c-OA'-^i 

6 Ott:^7ttlilCfj:S, ^LT. feiHy- h 17 2. 1 

7 2', 194. ^^y^m-V. em^r-- M 8 8. 1 

8 8' \t:t>Vim^z$>^, ^-dt. :i<Duyuy'>=Lm 

i^mizWim "nr>" <D^jyUyZya.m^4>tTr, 
->:^>$nfce3liy-M 9 4S:®i;T7-y^l 9 2 

lt^7h'^;^<i#RCNT eSiy-M 8 8, 1 
88', ^•;;5^178. 178'. SZ/NANCy— h 
182, 184. 182'. 1 8 4' $ai;T«-A*>i7 

12. 1 4tr*tf£;-r-5ff^=i-5^tc«ss^n-5. cico^ 

a © D R A Ml!){^ i T a& -S . 
[0 0 6 7] #«ttiA*-RASA-y7 7T-fiEffl$n^T 
HUXSRAIO, SRA 1 1 tbTfrT HW;^/N''>:7 
7 6 Ot^ibthtl-^tl^nT ¥U7.RA 1 OtRAl ISr 

xRAi o<hRAi 1 itmm&inz^ci^mti^cDx-. mm 
»J; t) m^^ny h 7 7*^7 h U'T. s r a i o t 
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S R A 1 1 ro!R!^«fc*(c, giJ^JClBl— 5^'yy±{;!j5.g 

[0 0 6 8] 4. Ibf^^- HS^ESS 
* ^ BJ J; -6 111 W D R A M J5 ffl ® H i£ 1£ 31 L fi£ ffl CD fi! 

5«i&f^^:-Ki9:5tlEl8S5 8©yo-;/57ST'$)-2>. I^H 
{C*3l^T, lbf^^:-KiS«*J^«^»*lHlSS2 0 OttK 
f^^:- h* O^^^^B^IC^* LfcA*- C A S /N- >;/ 7 r ft 
10 ^<t)c , A*— RAS/'^Jl/Xff^c^.p, StX/N'-WEA*-;/ 

r-s. TK^xa-K^-:;'x^2 0 2Htaie^:— h*s« 

m^4>.,!. t/iy— :^->[hI8S2 0 S^S^^)©/^?— s}->(t 
^*vcc. I'Jti^^UT. 01 4<DffT HU'XA-;/:7t 6 0 
*^&OT K^7.iC&#-r*7 KU-XZi- KMDST 0~ 
MDST65rK=SEb. ©7 H KMD S T 

0 ~MD S T 2 t MD S T 4 ~MD S T 6 SZ/^yy K I/- 
->>i'^-H«#*,,TEL $:»*-rS. A'-7.hfiii3S 
|ilK2 0 4«T Kl/X:3— KMDST0~MDST2© 
20 ^am^{c:J;-pT5!^$n;t»)f^^- K«^S ZA-n 

®CT«-rA*-X hgT*?). ^•6B^fFB^^3SlHll^2 0 6\t 
StJIST H U-X n— HMD S T 4 ~MD S T 6 CDlfeaia-& 
{Cj;i9SS?$nfcA*-CAS#^^rBlfi^CL j t:9t± 

ti^ A*- c A s mm c A s ^-^ str^^ 

fit) ^SbTVi^, 

[0 0 6 9] 016 «ibf^^- \^n^Mmmnm^mm 

2 0 0 ©:B:^|5IgS0-e. 0 2 2 «»;f^^- KIS^SXliT' 

7. A, ~A, imm\zwi3D-t^::t-(!U^n^o 

[0 0 7 0] 
[«1] 
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[«2] 
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(MHz) 


^<-cAs»s^iaj 


3 3 
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±12*1. «2TA'-CAS^-^^FB^ffl j \ti^Xy-L,i; 

oyi7mm.mz.^t^'^t>mfiimtmm-D-RAucim^ lo 

S ic i 0 ^MT ^ C t ^ . 
[0 0 7 2] ^J;^«. ->XT-A<DKft#75n 0 OMHz 

•^n^i-')-nTW^>if:fs^t ^mrr -5 8 9 - k © 

fc*®^ H^;^A. ~A, « 1100110 OT*^. 
/'Oi'il^diZ K U-X A, , T'*-3fc©«iE(CUiBjLfc. 

fi^T-fe^. 20 
[0 0 7 3] 7"-^'ejil->;:^7^A»C®^Lfci6f^^:-h* 

tl^c«. (5lWDRAMO^:-h-IS:«7'Di^7A75ifT!ft*3 

iD$ (t, r a s ;t 7 r *^ cd^n*— r a s 
7.mn^„ t ^a!-r-5 A*- c a s a- r ^-^ (<>c t a* 

— WEA*->7r«^<J>,.c ^i-T'^Tl^S "A1"' JC)^C 
^.016 tC^ribf^^:- K^S$IJ^®m-^^*[HlK 2 0 30 
OiC:fetiT, :^gBiw31 "A-f" t?*-5y\*-CAS;N*'>:7 

7ll^<i)c . A-RASA;i/:^^i-^<f),,, sc^a'-we 

hi'D.;/i7«-^<f>,,,, TjiffeS -VN-f" 'n7YV 
XA'<y:7rttfT7'h:^7.RA0->-RA7$'f6^f -5. t«£ 
oT, NANOy— K2 0 8031@©A:^3«^gKI^S 

[0 0 7 4] 01 7l'tt7h*U7.3— KU>?X^'2 0 2 40 
(D^W^^m^T^T. KU-v;7.5'2 0 2« 

KU7,fI-^RA0, RA2~RA4. Rl/R A 6 $:W=SE 

T^:- H^^m#(f).,s »C;t;lFbT7 HU7.(i-^RA 1 
i:RA5S:BflE-r-5fc*©S2 n.-y hi)^<^m 

[0 0 7 5] ^n-?-'n©^l UvT.^'^ir:-;/ P?' 50 
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^r^)VV^>'J7.i'2 12. 2 1 4 i;N^-v^;l' h7> 
->*X^2 16. 2 1 8-C<gfiE$nrc3 4*-l'>A--^'2 1 
Oi:. Cl©^>yN*-5'©ai:'3SgT{C}^^Lrc^->^2 2 
2<t, •3^l'^JU7jiC:c7)aj:>3iSi:«iISttJ^li/EVc c tco 

^•V^;i/h7>->*;^^'2 2 0<i:*^^.«f£;$tl^. A"?- 
« "D"^" ?^©T-^mi U'J7.^:J.-y ht4/1'7-:t> 

B#tiPf^^^;uh7>>':^iS'2 2 o©»ii{cj;0. ^**c:: 

l^i^X^a-ll-:/ hHP5^-\':?^;Uh5>>'X5'2 12'. 

2 14' i:N^-v*;l'h7>>?7.5'2 16', 2 18' 
-C«lJ5E5n;t3t^'r>A— :S'2 1 0 ' t, g^-v^JUd^Cl 
O-f >A'-^'©tll:'3«St»i«s«JE ^<i:®ra 

SiS$nfcN^-v:^;Uh7>vX^2 1 9t, -f>A-- 
^^2 1 0 ' ©ffl:/3a»C^i^Lfc^'y5"2 2 2' tTj^^.^ 
)«$n^. ^^2 ^>?X^'a.:^<;/ h«A'7-:t>B#. 7 
FUXri-HMDST lX«MDST57i?ifeS 'V\-f" 
7 ^ $ tl^) J; -5 tcT'S . 

[0 0 7 6] L*^b, mmn^-vc c-ifii-tzm^hm^n. 

S.\zMm\.1t. W^%nu-7yZf'^. 8912^1. ^2U 

«-^<<)vcc.«iBa "A-r" T»s©T-r>A— ^'2 i 
0. 2 10' \t=^-YWL'&m^^nti w^s "vw" »c 

JS^LT^' — >::i->$n. v>y^2 2 2. 2 2 2 ' tifr 
7 h*U-XA-;/7T 6 0 *^e.cDfT7 H U-X R A I *ffi=l£ 
b, ;iCDfT7 FU7.RA I ©7 h'l'T.IISrWr-i) 

7h'U-Xn-HMDST I S-ai:^r^. fiEoT. ^-H 
^«:rDif^A*«ff;^*3n^t. #7H^xn-HMD 
ST n±*ff£;7HU-X<i:|5l-©fflt;S:^. 7HU' 
X<I-^R A 3 tC^fJJJ-r^MD S T 3 \^Uzy>i/:^ 

^>S:m-rm7\^ui^>if=e-]imn4>,,,ii s^-r. a 

3 = 0 (^m "n>^" ) T*nt^, JIJ7 H^->>y*- 

K(i^<f>,,,EL nisa "n-:;" huo. mmT^my}^ 
\^XBi^mvui-')-mw:^^tLxmi&-t^. a 3 

= 1 (ina "A-f" ) T*n«, ?IJ7 K^->>i'^r-H* 

[0 0 7 7] la 1 8 \tw^mrsmm^m 2 0 e ©aftcE 
^mx-Sbi,. '^^m^^mm9&2 0 6«a'-cas^-6 

mmtmmT^T' KUXn-HMDST4~MDST6 
0^a*a-&-&lCj;f5^-&^FB^«#CL l-CL4©^-& 

:t>^J;:MDST 5»i^S "A-f" T, MDST4i:M 
DST Stills "□'i7" Tfe-5©TCL 2fc*lt7!»<|^a 
•V\-f" iits.^. 01 9H/\*— X h:gilS[HlSI2 0 4© 
*<!j^lHl8S0Tfe-S)o /t-X hfi^31lHl{«2 0 4«. A- 
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7. hfiiC^ST FUXZl- FMDST 0~MDST2 «) 
iSS*a'&-ltlwJ:0>'N*-7i hSSrS^Tffl^S ZA*-2~S 

7 h'U-Xn— HMDST0~MDST27it±gBiSJg "A 
-f" T*n«. fi-^SZA'— 2~SZA— 5 1 2<04'T 

(l-^szyN*— 5 1 2©^»^3&^ifeg •v\-i"' tr. fi^sz4 

~SZ 5 1 2«-r^TiSS "/W" i^C^. ?¥oT. ^ 

aj-r-5«fc^(CH(iie<f^(cj^;ig:LTiiigg-r^ 5 i 2 -7- k 

(full page)36i5^-^'tH*;A*-;/7TSr^LTffi;'3$n 

:t>Bt(CMDST 1 tt^S 'VW MD 10 
STO tMDST2«iSSi "U<y" ^CCDTA— X hfifs 
#S ZA*-4i:S Z 4©*-75<ifeS 'V^-f" t/^c-S. 
[0 0 7 8] i^m&dlZ. ^r-K^««^<J).,, 
•7\-f" ®i:^&^-;/5^2 2 2. 2 2 2 ' IC^fJiST h* V' 

7 Hl^:^=i-H/&Sjt^Ji£:7<;'5^2 2 2. 2 2 

u^^^-v'P^F^^^^fk-rfr^cD-r. :^(Dmi^. m^ii 20 

[0 0 7 9] E2 0«, -b;P7U7W'5/->i*^^)tfetj-tb 
2 3 *5^-ria-efe-5. iRlEtC*31/iT. •fe;i/7'j7U>>'-> 

h2 2 4cDffi:'3«lfeS "/N-f" TSSo 0 2 2 Ic^f J: 30 

■1"' lc;fe^o dcDt^. ^*^BC->X■7^A^7^^yi7^t^<^) 
CLE «wS "P'i?" t'&So -5-©^. rtgB->X5^A^D 
>;/i'(t-^<i)ci. 'VW »c;5:-5<i:, SMIhISS2 3 

0tC.koT«»e)e>nSPfrB^3IiS*lCNAND':r-h2 2 

ig*, 02 2tcs^bfcJ;-5lc:ei!):/'J5'-\'-v'$)J^flHI^ 
%*[HlSS2 2 3«^S "D'^;" ©^UiA;i/;^S:Wr^i 

U >;/ -> i ffiifp ©i|5TBt lC-fe;i/ :7 U 7 U -> ;i fi^ <i>s 1 1 F 

^=fi-r^ei)!iyj^^->'{i-§-A--<i>.,$r^^rs. bi 

1 1 (ciji/ix. gI)i:/U5^-\'--:^«^A-<j>,,«NAN 

oy- h 1 5 2 »CA:t^n-i). ^dT, NANDy-F 
1 5 2 tic:® "D>:7" A;i/;^ir<l:D "A-r" a;ux^5E 

tb. N5^-V^-;i/h5>-:^X:? 1 4 8, 1 5 0Sr^'-> 
:*->-rSo 7';'5'1 5 4, 1 5 6 JilfeS "A-T" «rBj=iE 50 
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L. m/N'-RASi^P-yi'ffi^^.c. tm2A-RA 
Si'P>;/i'ft^<f>,t: Sr^S "P^" {c;a:^J;'5trT 
-5. SI A'-RASi7n-;/^«^(f),c, i:m2A*— RA 
S;^P->i7(i^<f),„ *iVi-pfeA/iiS "OO" \ZU^ 

uv^m^^^.^^\im'^\zmm. "uo" izfsi-DTfv^ 

[0 0 8 0] ^-HI2^yPi^5A^b{C*^Bg 

tckoiai 7ic5^-rp^r^;i'F^>v';^^2 2 o tN 

9'-\'^;Ph5>>';^^' 2 1 9 7i«^'->:t>$tl^. 

T, 5'<y5"2 2 2ttiSS '•P'!?" *K=15L, ^<y5^2 2 

2' 'VW ^f(tM.-r^. tVT. 

h'MDSTI (1=0, 2. 4, 6) i:?iJ7 H l/>'>i^ 

^r— F<t^<i),,,Ei \tmm "nry" tCTit). P— HMD 

ST 1 tMDST 5«i^S "A-Y" iK^, 

«5telbf^^- HT 2 O/N*- C A S B#r^ t A-f 'J - 

T F i^;^^- h* .t 4 CDA— Fs*is®ie«jicjis?$n 

■5 = 

[0 0 8 1] 5. nmmm^^^m^ 

021 RASZ-C-y -7 7 5 6 e*©/"?— R A S P 

•yi'd^^.ci {Cl£:^LTff-77.:5'i7P>>i'«-^<i)., * 

^^-r^fT-^;^^' i7 D 6 2 ©*«cl5|gS0T 
$.-5. 01 2tC^$nfcJ:-5{C, S i /\*>:?d^fi5tt'ft:$ 
n^tA'-RAS^'P>;/i'<i^*.ci •VW* iZ 

UK>. -^O^S i A*>i70fT-7X^'i'P'yi7«^<i),,« 
NOR'ir'-h 2 3 4 i-f >yN*— ^^^LTlfeS 'VW 
\Zf3.^o A->i'^#^. X«-B#W#*ilC^-3 

T. yU^^'—ytr-r^fzl^m l A>^®A*-RASi7 
P>>i7(i^ *t^a "wy" iZti^ts frVT.^'i' 
P i7 (i-^ <J> , , C A S TS>i 

Btrajiis^jcifea "a'y" \zfji^, n-cAsw*>ms 

fflj^UtDt^, Ip-feCL 1 =A-1'. CL2=CL3 = 

u^cDii^. n-^:^i'i7ayi;mn<t>,,^t±izmm'Mm 

|pIK2 3 6, 2 3 8, 2 4 0 ©^KJlJlS^lClga "P 

[0 0 8 2] A-CAS^-feNfFB^j ;!&i2tcK:t$nit 
ffVX5'i7P.yi7«^(J>,, Jii(CP#FBlil]l[H]8S2 3 
8, 2 4 OW^ft^ilM^tCi^S "P-?" \Zti.^o /\*-C 
AS#*.P#Fp^fii j d^SfCT^Pi^^A^tlfc^, fr-v'X^' 
i7P-y5;fl#<<>,, «jE{CB#FBlji3^lHlgS2 4 0 ©B^Fb^jIM 

7.5^A57 P C L KOj^&l&^iiiStittffTVT.^' n 
•yi7{i^(J),,*t "p-:?" {c/j:^P?fFBlg3i«^<;^d:-5, C 

oi^ti^mmmit. nyi7^mA.m\z. sA>i?rtiPigs 

iCit^STSo, mii^^W}i^-vy^)^^-i^^n^mzn 
mi}im^i)^+^umii<D^^i:t^^TiEmtzy'-f'^m 
gii*-, sitijtif)f^T:/'j5^-\'-v'#«^^icajgi;-r-5 2 
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x.tmm "n-^" \zti^mmmm\im I 9 n st, j = 
2t} = 3 (Dm-^ommmmt-tti'ene n s <t 3 n s 

(0 0 8 3] 'irmmm^^±\3\m 6 4\tm'^ (omm^^ 

ti^«^ B L S ic J; 0 SS? ^ nfcir > 7 > 3^ SrStt 
'fbT-S. JiJ7'h*U7.A'y7T3 4 4SrX^— y;U-r-5;t: 

fz^^m "A-f" ICTJCO, A'-RASi'D-j/^fi^ii) 

-RAS-A-CAS)l]g^FBl t,c. *«K-r^fe*CD 
A- R A S 5^ X - >«$7aftl(t^ (i>. c 0 , > -> > i^M 

rzm\zmm "ao" \zu^, 
[0 0 8 4] 02 3«;n*— CASf"x->[iIBS*x:^^— 
:r;^■r^fc^e)CD?|Jx^-:/;^«^<^>,l, i3?ijx:^^-y;i^ 30 

E c . ttA*- R A s 5^x- >*$7ii»m^ <i> 

,CM ©aSM<t^T-$)-2). ?iJX^-:rjUfi^<i),E, IJA- 

RAS5^x— >*^7jiam-^<i>.c», tfTv;^3'^D->d7 
[0 0 8 5] mi 3it:^mm\ZJ:.^mm&i^ayi;^± 
3 3MHzeATO->X-r-Ai7D.yi7CLK7!)^ffiffl$n-5 40 

^4lHlK2 4 2i:, ^^$nfcA;U7.SrrtgB->;^T-Ai' 

•^i'Sr^^l-r^NANDy- h 2 4 8 ^ift^^^n 

^eSiy-h 2 5 2 i?!i^e.^^$nTli«>. 
[0 0 8 6] 02 4«, 3 3MH2<D->:X.T-A^D-;/i7 
CLKtA'— :^ hgS Z 4OTJS-&TCDSJaiU&i;^yj5^ 50 
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-5 A* > jk^-r S :/ 'J 5^ r - ($iJi«ffi^ <t>. c <D^ 

m "ary- $:ji-r) -fimrB^t 4T%-B-e>n. ^o?*, a* 
-RASi7D->i'ffi^*,c, ii^m •vn'T" 

"D-i;" Ji>^t3, BttBA;l'X^^lElK2 4 2©ai:'jJg^ 
A«B#FBliiJilHlgS2 4 4. 2 4 4' lr<t^T#Ae.nfc 

-5. dOAJl'XHy— h 2 4 6, 2 4 7, 2 4 8ICJ:0 
F*gaP->7.5^Ai7n.;,i7(i^(i)cL« ilnafn^^n, NAN 
Dy-h2 4 8^^UTjl<g^nfc->::?.7^A;7D';/i7S: 

m "/N'T" cDCL 1 tm^i^^mi^-cco^^m "/\^" \z 
y3.^mi^^^umm^(}>t,>c\zj:K>t<oRy-h2 54© 

tHijltWim "A<" -C^-SOT, StUa-^— h 2 4 8 Offi 
:^«€3ll^*-h2 5 2*jSUTai:^$n-5, dCDtir, 

2 5 o«=i-r'<^ii{c$.s. se-^T, rtaeisigs 
'j^r-'j^^'^-mm^^mm\^iznut>n^j:o\zts. 

^. ->7.5^Ai7P>yi7CLK75i3 3MHz J;»3iSI'i^j^ 
i&®<i:^, CLlttifeS "wy" \Z$>^, SfoT, NO 

Ry-h2 5 4oai:^tt^s (cso. esi^- 

h2 5 2\t^yHKmiZ$>^, ^CT, ej|iy-h2 5 0 
\t^—>:t>^n. CNTCLK9«F«iSS->7.7^Ai'D 

[0 0 8 7] -r-j^gj^ 

[0 0 8 8] 02 5lr:i3ViT I/0^a^RZ;t:/'J5^^ 

— >*iH]K 3 8 01 Ro^H 2 -cm.m\^rz^ ^izmm 

sm4y^'j-lr;i'yu-f 2 OTL, 20BL, 20T 
R, 2 0 BR©-5-&(^i-m*^— :3©;*^:U-fe;U7U"f 4" 

®— w-r 1 I yo/-^7. 2 6 r tffio 

•y-:/7 u-r t^-sm 2 i /oat. 2 6 l 

I /0^iM*?sa^:/'J ^r-->'lHlK 3 8 (ifTT^n- 
8(CJ;-pTaS?$nfe'7-H^<£*T-5>-y-::^7U'f 

im-r^:/P-7i'if$8(i^BL S*A*L, dwyp-;/ 

AXSrP I 0/\*X2 5 6 tca^T-5fc*i©f^ffl*-r-5. 

±}&vft^y\zmtiiLW]i¥-cm^-^nftiyon 

7,H*3ViT4*fCD I /Oi^Ot|'®2^f© I /Oi^iJCx 
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S&3 8(iS0C?2?*W I /OS<J:CnJC«Jt;-r-5P I O 

[0 0 8 9] m2 em yomm^Ruy'j^^-i^m 

SS3 8®fl:*I18SiaT$)-5. fTx:3— y 1 875^e>wyD 

5 8, 2 5 8 ' \i:ty'\jim\Z$>K), y*J^^-'J^^2 

6 0«^->^>^tlI/O^?* (I/O. , 

Oo ) ~ (I/O, , A--I/0, ) SrVBL (=1/ 

2vcc) icyjf^^-v-r^o x-5'*eiii-r-5:tii6 

X-f •;/^2 5 8, 2 5 8 ' it:t>Vimit-/3.Kl, yj^^ 

t-r^i/omn*^m2 i/omM (i/o, , a--i 

/O, ) <i: (I/O, , A- I/O, ) Tfe-SiiS^f 
I/0^yU5^i'-v<t^I OPRlttiiS "D 
O" iifj.<0^ I O P R 1 (DSiEd^A*- I O P R 1 Hife 
S "/N-f" tCTSS. ?£^T, yUf"Y->?lElK2 6 2R 
l5^<b(Hli^2 6 4«^'->:r>^n, I/OII*f (1/ 
Oo , A— I/Oo ) , (I/O, , A— I/O, ) « 

±gBv c c -V t ic7'U5^-\'-v^n^'fk^n^. 

L*^b, ■r-:S'75iei^$tl^ I /0«8*ftclB-rsy 
'J5^V->'IhISS2 6 2 ' t^'ft:[HlgS2 6 4 ' it^y^M 
13.(D-Q. I/Oi^M±©5^-^tt, ^tbLSlf^Teji;^ 

f ^5^2 5 8' ^'k\^xn^<t^f^2F \om.n (P I 
o, . A-p I o, ) <t (P I o, , n—-p I o, ) tc 

-^'Ai*fjs I /oiS^*{cejtsn-5o 
[0 0 9 0] ^2 5 {c*3i/5T. i/o-fe>xy>y26 

^^L-fc^J1S?ft^0i.5EtCJ:oTei4{t;$n, P I OA 
X2 5 6±©7^-:$'Sii'lif *f^ffl*-r-5. I/0-fr> 
7.Ty:f2 & 6«ai:^»iSSN I-^SrK=Scr^rcse>0 7-y 

5^[HIss*M^w^L^§slia(DlEI8ST*^. i/o-fc>x 

7>y2 6 6©m:'3«5^-:5'A*XDB I $r® 1;T5='-:5' 
tb:^-7Jl/5'yUi'-y2 6 8 I'SiSStl^, -7^— ^AXD 
B I ti0lRy^S2tCS^;Snfc'?-^/N*:^DBO~DB 

7 OTSS. CCD-r— :$'>''^7.DB I 
S:fllfi£-r*5=-^iS*t ( I /O. , /N*- I /O. ) ~ 

(I/O. , A*- I/O, ) «I/0-t:>7>7>r2 6 
eSriiCTP I OAX2 5 6 S:«|5£T-5 P I O^jt* (I 
/Oo , /N'- I /O. ) ~ ( I /O. , A- I /O, ) 

[0 0 9 1] 02 7Vt=f—^^ti^)^^y\yi^-^2 6 8 

yUi7-tJ-2 6 8«5^— ^'/N'XDB I (I=0~3XIS4 
~7) S::ffij«-r^>7'-^i^« (I/O. , A-I/ 
O. ) ~ (I/O. , A- I/O. ) co^v"-^«l^i: 
^iix-^i^?*CDL, /N*-CDLrB^ICltigEbfe:r'J5^ 
•V — VI1ISS2 6 3 a~2 6 3 d, ^•;/5^2 7 0, 3t»iA* 
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•y7T272, ^l7-7^274a~274d, 
'f-yg^2 7 6. ^2 7-7^2 7 8 a~2 7 8 d. SLnf 

— 9B.m.7.-iv^2^01)^ib^&^n^, y^)J'^r — 'J 
I5lgS2 6 3 a~2 6 3 d«, IMl^tL I / Omi (1/ 
O. , A*- I /O. ) ~ ( I /O, , A'- I /O. ) © 

y\)j-^-'jtmmz. ^fflbibf^TD I o^ayj5"^ 

-vft#D I OPR 1 i-5-OSGft^A*-D I OPR 1 

\z^-.^\^x^~^i)^^^^ti^2n(^'f-'^m<Dy*)=^ 

10 >*$-&-5f^ffl*-rS. ^>y^2 7 0ii5^- 

I Oo , A*-D I O, ~D I O, , A-D I O, 

\z^ti^ntikm-^n. :i©5'-^«±®f'-^'S:»a-r 

■Sf^ffiS^-rS. 3«A-;/7T 2 7 2tt7'-5'i^D I 
O. , A-D I O, ~D I O, , A*— D I O, 

^ti'enmti'r^, fit. yg^r— :^$n^7^-iS'*s 
fcSEiB! Ufc 3 iKA-> :7 T tt^'- >*:7 $n-5. 

[0092] ^15>>5=-274a~274d«3tftA>;/ 

7 r 2 7 2 ©tii*^^ i-^-n^en^igg^n. wtB-T^-^' 
20 «i:3**/\*';/7r^auTe33i5n^>7'-^'?£»M-r 

#^2 7-;/?'2 7 8 a~2 7 8 dtt5J-Rt7.-1'-;/5^2 
7 6$r^^bTM^r^■rS^l 7';'5^2 74 a~274di: 
it?iJ{cS^i^$tlTVi^, m25u/^278a~278d 
«*fJCx-^'e3l7.-r ■;/5^2 8 0 SrSCT-^*©^®-? 

— ^W^—CD-L. CDLlCSS^Stl'S. 

-y5^2 8 OliT^-^'eSlfi^RDTP 0~RDTP 3 

-CDL, CDLIcm:'3$n-5. «EoT, SlCl^ilfflJ-^ 
A;l/Xt;/i^5'-iS'e3Sfi^RDTP 0~RDTP 3lC 
5^2 7 4. 2 7 8\Z«}^^nrz^—iS'i>m'A^m7'-:$' 

mn—cDhiiCD-L±izmti-^n^^o\zUr3X\/^ 

-5. 

[0 0 9 3] (D I O. , A-D I O. ) ~ 

(DIO, , A-DIO, ) <Dyu^r — '^Wsi^-C3Vt 
n^yyr 2 7 2\i:tyVim\z$>^<D-c. miL'v'7.^'2 
7 4Ry:^2 2 7 8JCfiflEStlfc5^-5'©te««)iVi. 
40 bTi^b, fg2 IxvJ^^^ 2 7 8{CBflc$n;tx-5'A^5'- 

^ejii7.-f >>5"2 8 0 S:jii;Te2i$n^w©#-&B$ra 

tS2 l/v'T.^ 2 7 8 (CK=l5$nfcJiASfl©x-^'«fi$« 

ffiffl -r ^ « ^ IC t -> X 5^ A i7 D >;/ /7 ICISI W L T Bll 
IBt'— ^eit^i^ R D T P 0 ~ R D T P 3 O 

50 Bif^^', A-X h©«l7S?lliSiJ0ii=*-S**tf6-&e.tl«i 
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;^£t)n-5 ck -5 A*- C A S #J 0 iJs^-am b tbf^ 1 
[0 0 9 4] 02 5(C*5ViT, x-^m;'3A'y 77 2 8 

4«, ■7^-^ai;'3-7;i/5^^i/i'-y-2 6 8*^e.wx-5'ffi 
:*;«|D0, A-DOiSi^t-^. ^'-■^mijnyy7 2 
8 4«^tBLS!if^T/N*-;^ hfiiC«eoTSJe)e.n?>ai^ 

[0 0 9 5] ^2 8«7'-^'tb:^;A*-y7r 2 8 4©*<* 
l^iaiCiil/iT. fijUX-f '>5^2 8 6, 2 
8 6' \-m'&(DmM. ^J;^«3 3MHz iOiSSt^^iS 

^DO, /N*— DOiCDT^— ^'^^2 8 8. 2 9 0 tCfiSI 

ffl#<J>ci, t«*IBB^Stca(tt6<Jf::7^-^'ttJ:^i^D0, A 

-D 0 ±0)5^-^ 5^2 8 8. 2 9 0 tceSITS. 
r-5ck-5fC, *iJ«il«^<J>,E, «3 3MHztAT®->X5^ 
Ai^D-yi' (IP'S, /N*-CAS=i#^B#raffllG)iS^) T? 

ffeS "A-r" IC^O, 3 3MHz j;OiSv^^ifelS:©->;^ 
v^Ai'D-^^'TtSifeS (C$)-2>. 1^2 8 8. 2 9 

0±IC5^-^'^fS=lE-r'53ti)e)C07'i'5^2 9 2 a, 2 92 
b5»i^i^$nTVi.5. NANDy— N2 9 4. 2 9 6. 
2 9 8 tP5^V^;Uh5>i^7.5' 3 0 0, N5^-^^;i/h 
7>>'X^' 3 0 2-C;BlJS$nsy- hlHlgS3 1 0«^2 
8 8. 2 9 0 tKilih^>vX^' 3 0 4, 3 0 6i:OW 

-X\t.m.WlV^yi^7.9 3 0 4^L#ViSlUca$*-^ 

p^ic^i^^nxv^^. y-hiHiKs 1 ott^ij^sm^* 

■^n^'T—S'XmilWZ 0 8_h©5'-^'®til:>3^jSSr-r 
^'b COTS -5. Cl®$iJ?ifi^<(),,5TttA*-7, h^ffiU© 

ICifeS -D'?" tCfiS. 
[0 0 9 6] 0 2 5 (C*5ViT. x-^'A:^A*-;/ 7 7 3 1 
2ti^y'-SX^tiny Hi«ig?bfcx-^'Atti:^iiS3 0 
8 i:x-iJ'«ID I troPellC^i^^n-S. -r-^A^jA-y 
77312 JJrOI®3 0 8±<75A:':x— ^'SrCMOS U 
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^'SrCMOS l^'^^JKCi/^ h-rsmteA:t»A'-y 7 7 
A:^A'-y 7 7*^e>©U'<;U->7 h$nfcA:^5^-:^^&§ 

;^ 5"- ^S' ^ fg ±r -5 5fe ic a?'<^c|B|^ |HI8S <!: *^ ^> 

•^«J>cti7i^^S "A-r" lC^c^S{Cx-:J'A:^/N*-;'7 7 
3 1 2tt. S«cLTA:'3$n^il?iJ7=-^'$®Ste<)lc-9- 
>yU >i^U, 7=-5'iSD I ±{wIl^JICffl*-r^A>;/7 
10 7Tab-5. 

[0 0 9 7] X— ^'A:^Jxv;l/5^yi/'i7-tJ-3 1 4tt. =f 

-^Ktsn-jyr 3 1 2©ai:'3iSD I ±.(Dm.nxti'T- 

[0 0 9 8] 02 9ti7'-^A:'3x-7;i/5"yU'ir-y-3 1 

20 ;u5^7'Ui7-y-3 1 4tt. x-^'iSD iicftsg^n, »ji 

T P 0 ~WD T P 3 {CfS^ LTt' 
1t>7'U>i^T-5il*?X'r-y5^3 16a~316d«r# 

-r-5. 5<y5^3 2 0 a~3 2 0 dfi^n-^*nM8s-y->y 

•;/5^3 6 1 a~3 6 1 dlC^i^^ns. c:©7u/5^3 2 
0 a~3 2 0 6.(r>^timi.. miLh-Wiit^-^^^ — rf)}/^ 

tlSBtJcm-^i&iiji^-ltNANDy— h 3 2 2 a~3 2 
2 d i:A*<y77 3 2 4 a~3 2 4 d i&rn'bTx— ^'iSD 
30 I Oo . A— D I Oo ~D I O, . A— D I O, \Z^f\. 

^nfiiigg$n-2>. T.'f ■i'^tLTf^ffl-r^ctie.NAN 

D-Sr*— h322a~322d >y-r-S»ii«- 

A-y77 3 2 4 a~3 2 4 dJi-iE-n^'nPf^^:^'- 
;i'2iU;N5^-\':?^;i'h^>v'X5' 3 2 6. 3 2 8 T^SIiSS 
tlTt 3W-1* >A*— ^-T^-S. 

[0 0 9 93 SS;:^'f !y?'3 1 6 a~3 1 6 6.i^vv=f- 
320a~320 6.l:i<Df^\Z^t\.^tlW^^t\tz.'P=f-'7 
^)l'h^>i'7.^ 3 1 8 a~3 1 8 d«. ©JiSlfi-^WC 
40 Al, A-WCA 1 (CJ^S^UT. miv^-:S^mM (D I 
Oo . A— D I O, ) 'BLlf (D I O, . A*-D I O, ) 
i, m2x-^'i^*t (D I O, , A-D I O, ) JSiZf 

(D I O, . -'N*— D I O, ) ±tC2 fcf KOiiejnj-x— 5' 
$f^-5f^-5>e2IS-&. (HlB${cSl&CXm2x-^i»«0 

©X-^'^MlCSigg^nTtA-;/ 7 7 «'^->:t7$-li-4 
f^ffl^fS. IP^. Sji^ffilf^TSlJPmWCAl*^^ 
31 'VW IC$.^B#IC h7>v7,:? 318ct318d 
«^7«ffi»cab2). SE-qT. KWIt^WDTP 2 tWD 
50 TP SJCJifi^LT^-^f'S 2 0 c t 3 2 OdrtJcK=iS$ 
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n-5x-5'ti> X-f •y^'S 2 2 ci3 2 2 dtA*>:/7 7 
3 2 4 c .tS 2 4 d$:ai;T^2 7^— ^'^*fD I O, , 
A'-D I O, tD I O. , A*-D I O, 

[0 10 0] A—'wcAi\t^m"u'y"u 

C5T h 7>-:^7.^ 3 1 8 a i: 3 1 8 bti^>4^^T. d 
niCj;t>TA-;/77 3 2 4 a t 3 2 4 b\t^y^mtf3. 
^. tJEoT, SIt"-^^^ (D I O. . A*-D I 
O. ) t (D I O, , A*— D I O, ) \tm2 7\Z7r:Vtz 
7''J5^-\' — >?IhIBS2 6 3 a. 2 6 3 b tC i 0 maS^IS^ 
c clzyv^^-i^^tl^. WCAl*iil 
S "D^" izU-:>rzWzh^>'J7.i' 318ct318 
d\t^>^mtfs.io, ^tli^i^SW^yyy 3 2 4 c t 
3 2 4 d\i:ty^mttS.^, ti£-pT. m2^—S'mMh 

mmzy^j^r-z^-^n. fBi^-:S'mmt2\i'yh<D 

[0 10 1] :k\zm2 s^mmTtm, m:^\^<o'r—'5' 
AXDB I ^m'c-c'T—ifXtiv'-7)V^zrvii-*)-z 1 4 
7!)^e.jiim$n;fc5=-^'«p i o^'f >K71'a*3 3 o<& 
SLTP I o»*f2 5 6 icesi^ns. 03 0 HP 10 

7-1'>H7-f-'N'3 3 O©:^*|EI5I8S0-Cfe^. i^EJCiiVi 
T. P I O^-f >H^'f A3 3 Oil, A>5'jS*?m#D 
TCP i tyO';/^jlS?«««^BLStC*&§bT5=- 
^'^^f (D I O. . A-— D I O. ) ~ (D I O. , A- 
D I O, ) ±W5^— ^'S:ilJ§^-&*fc*(D7.'f >;/^3 3 

2 vl©7>-f •;/5^3 3 2 tP I Oi^M (P I a > A 
-P I O, ) ~ (P I O, . A-P I O. ) <fc©^HC-5- 

n^'n^igg^ti;^i' •;/9^3 3 2 S:ai;TA:^3$tis-?- 

^Sriii|gLT*fiS:P I O^Ml::#^S&T^fci*®A-y7 7 

3 3 4t, Strffi^P I 0^^$:«fi£-r*2*0P I 
fA\zmm^ nZ-OiT I Oi^Sr7''J5'-\' — >'t'-5fc*<oy 
'J5^-V-v'&<U^^^klHlK3 3 6 i:*^e«fi&^ns, A-^- 
:7r 3 3 4iyU5^V — v'Rt^^^blHlgSS 3 6«, S2 
QOinvyy 324a~324ci(i:02 6CD:/U^r — 
vRr/^f-fklsISS 260. 262. 262'. 264. 2 
6 4' tin— Ta&O. #i2^*-S!lf^lC*3tt^^n6>©»jf^ 
fc|5|«lTfe-5. P I 05-f >K7-1'A3 3 Old:. ^ffiU 
iftf^TlfeS "n>:7" CDffi#DTCP i S:fc-3TM:&(fi]» 
t'-^'AXDB I iP I 0«*f2 5 6 t<Dm^i^mt 

[0 10 2] LtJ^L. Sji*l!jf^T-«, C1©5^-5'AX 
DB I ±<D^-^it)^P I Oi^H^'f A3 3 OSrSUXe 

i'-i^RtXS^BgS 3 8 (C J: Oil*?$nfc*tJir- 1 /Oi^ 

^ftc-Eii^ns. c©5^-^e)iit*2*frt(c32SfwfT 
t)n^©T. m 1 p I o^*f (p I o. . /N*-p I 
o, ) t (p I o, . /N'-p I o, ) t*fjr>UT«igs$ 
n-2>£#J I /oa:^2 6 Rw-5-^mi i/oun (1/ 

O, . A- I /O, ) t ( I /O, . A-- I /O, ) Tit 

x-^esif T&nti. S2 p I (p I o, . A* 
-p I o. ) t (p I o, . /t-p I o, ) 'Ei.is^m I 



19 ) #MT6- 1 9 5 9 6 3 

36 

/0A7>2 6R©'5-fe^2 l/0«g*f (I/O, . n~ 
I/O: ) <t (I/O, . A*- I/O. ) ti^^u^^-^— 

[0 10 3] ^J^J^lElgS 

?ij*ijpiEiKiix-^'aKtcggsr^ii]ss^$iJ¥i-r-5«iJii 

<i^i£^*-r^)^i«)<^lHl8&T*-5. S5ti*^?qtCi-5 
T. A— CASyN*-;/:77 3 3 8 (mg|5?iJ7 K P-XX H n 

10 ^A:bb, *iJWA;i/Xft^<()c . <i)cA. bitset. 

mS'<t>, p 5:^*T-5. A-WE A-y 7 7 3 4 0 
jii!>.X:^— :/;Kt-^A— WE trtgPvXT^Ai^ P V i7m 
^*ci. RU^A— CASAu/77 3 3 8*^e.OA;UXft 

ii-^W}mzi=\,^T9jit^mmm^<t>,t^ <j>e..c. sw^* 

.,c ^^±-r^o DQM/N*<;/77 3 4 2Hi1.gBfi^DQ 

Aai:'3-7x^>5^fi-^A-<t),., ^^^-r-s. Cl©x- 

:$'Aai;'3^X=^^>i^ffi^A*-*o„, icJ; Ox-^'WAffi 

20 tiifiW§\^t\^, H^XA>y7r 3 4 4«i'X7^A 
^□•;/5'«^*cL. Jcr^«IUT^6l5^JTHU-XA. ~A 
, ^Xti\^. A-CASA>;/7r 3 3 8*>e,OAJl/X<i 
^ 4> c . IwlK^ L T ±1 B^J 7 H U X * 7 5^ b . H U 
X<I-^ECA0~ECA9$r%^-r*. 

[0104] MTY IxXtt&gi 3 4 6 «. f-tb'&tb ^tl 
TtScWXT^-v? (X«f<y h : *fg?g©*li6«sJTtt 9 k* 

U'->>i/^-Hft#<i),.TEi •>-dr>->r;i' (X 

liA'f :^U-) T K^X^:-H$)^li«'f >^'J-:^7 
30 HU-X^:-KT?fHSi(lf^S;fT/tC^C:i:*iT€r^, CLOU" 
ISSWXT^-v'li. JiJT KI/XA-<>7t 3 4 4*^?)®^] 
T \^U7.m^^yj-ty hfi^B I TSETJCJtx^bT 
■^n^'n^-y^L. »jf^^:-H«^S ZA'-ntC^S^T 
-laXT^-v^lCtJViTHcn&rtl-^-y^^^tl^tyiJT Hl^ 
X S O i7 C N T C L K 9 CD±fBfl-|gC«J 
fPSrfTJkl'i. S^SnfcT HPX^:-K{CJ:-5iiii^T'5 
^JTHUXfi^Sr^^-r^. b*^b. SO®ftfi®Xx- 
tc43 ViT C n e> F*9 tC 5 5" 5 nrc«0^5iJ7 H I'Xffi 
■^Sr^^-r-S. J«J7 KW-X'J-fe-y hft^<i>c». «A-X 

40 hswi^T. w^m^f3.^-'$'mti(Dm7'mz±^sYs^ 

[0 10 5] A-Xhftti-Ia:§§3 5 Ott. A-CAS/N* 
•y7r 3 3 8*^6®;rU-fe-> hfi^B I TSETJCio 
T'J-tr-;; h^nfc^. F»qgB->XT-Ai7 D i7ft^<f)„. 
CDA;UXSrfi-^-r-5®l^®9X7^--/ (X«9 tf-;/ h) 
C0 2iilh?&SgTfe-5. C®tfS:li3 5 0H?iJ7H^X'J 

yj-b-y hft^B I TSETliA'— CASCDg 
tt^klrJ:oT^*$nfcA;i/X75:CDT, ff-»ig3 5 0« 
50 ys- C A S offiit^k^Jcrt SE->X5^ A {;a•yi;m^4> 
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S f ij 0 ji^^W3i1^xmmUy'-i$'<Dthtl^ C A S 
[0 10 6] A'-X hftJ^tiilHlSSS 5 2 ti. hS 

^-Sfi^COS I StJ^A*— X h:i:S:^rfi^COSRS: 
^^■r>5o JiJZHUXU-ti^;/ hm-^^*lHlSS3 5 4tiA* 

-X h^Tm^co s R t-;?^^ LT^jy F i^xfhScgg a 

8\t. ?iJTKl/Xm#CAO, CAl. FCAO. FC 

LJt^JT HL^xm^RCAO, RCA 1 Sr^^-r^v'^* 
C0t1-ScS§T$>^o -hidibfci^lr. iJ7D:y/7CNTCL 
K 9 3 3 MH z EATOv-X^A ^ n v ^ C L KTtf^^ffl 

CA 0 i:CA 1 t^F^gB'>X7^Ai7n*;;iJ7fi^*cLK (dlH 

4 8t^3 3MHztiTC0'>X7^Ai7D^;/^tCi5tt^yU 

^J7Hl/Xfi-Sc§§3 4 6ti:J7D^;//7CNTCLK9 

S£mb&tXg^ii^^-5^ei3l>>D>^^^*[El8S3 5 6, 
3 5 8 \t^-i$^tE^mmmn^^^ 348 (Dffi;^;. fip-^ R C 
AO ^RCA 1 <DRK)\Z^\T K l/X{M-^C A 0 <h C A 1 
^Xtit'r^^z>\Zl.X^.^\^\ 

[0107] mm bT^-^ei^^ D y sse 

X^i-^RCAO chRCA 1 *A:^tb, ^ttibSif^tC^fe 

m -r ^ :^ * <^)^ffl b 5^— feSI A Jl'X R D T P m ^ ^ 

3 5 8ti, ±ie{i#RCA0 tRCA 1 ^A:^ib, S 
2.^»fp{::*5ViT^-^'A:^?T'T;u^7^I/i7-+^-3 l 4;^^ 
e> ^i^fiJ ^ nfcM^^Ja'- ^ * m T ^ * cD#ii - 

[0 10 8] 1. /N*-CAS, A— WE, SL^^DQM/X 

13 3 1 W'^-CAS/'^yyy 3 3 8 (D|¥)ffl[HlK0Tfe 
0, 03 5-'E!3 7frJ6 6MHzOC>'>7.7^A^D>:;i:7<h 
4CDA*-X h:gS.lX2<7)y\--CAS^-6^^P0^^ffifflbT 
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[0 10 9] 03 1 lCi3liT, XtinvVyl 0 e tigt 
A*- R A s 77 7 \zrD\^^x'&^tz^ o \ziL)ly u :7 
Uyzy:2.tC7n y ^'^X=^>ifW]i^X'r-( XX-:/;i.$ 
Sii^Xt±^mbltif^T'A:^(i-^S:CMOSU^;P 

<D{Hum^\z^^r^^mx$>^o i^^hssi o 8tiA 

-hnv^y 7 0 e;i>^?)(DCMOS CASfi# 

CC0A:'j/tu/377 7 0 elcS^^n^o a;px3«^IhISS 
3 6 Oti[WlSllEl{Sl 0 8 iiffiigg^n, $iJWA;vxfi^<*> 
10 CA, <i)cr. SO:yU-fev h«^B I TSET^^^T 
0 3 5-0 3 7^#Hg-rntf, P#Pp^t, TiSH "P 
(D/\*-CASA;i/Xt3<t D*iJ^WA;l/Xfi^<t)c . <*> 
CA. *cp, SO^rUii^v hfl^B I TSET;ii^*^-&5»n 

7.T-Ai7D-/i7CLK(D43ct^ltl-1'^;PT*0> $1113 

/t;i.xm^(j)c A c:DA;i/Xi|@^ii^ n i7 c LKcotati^i^ 
•y--f^;nr, $iJWA;uxfi^<f>cp:5to^:/u-fe^;/ hm^B 

I TSET<7)A;VX"|gtt*?J5'-'6 n s e cTfe^o 
[0 1 1 0] 0 3 2tiA— WE/\*^y 7t 3 4 0 CO^iffllHl 

20 K0T*^c MI0t::*3t.^T. A:t;7\*^y 7 0 f li^l^HS 

#iX^X:?^-y;i/fI-^A*-WE SB C MO S I/^;KO 

m^tc^^-T'SlEiKTfe^o |wia?[Eissi 0 8ti, 
^yi:7jt-^<i)cw tc:|wi^$i^T^^yf"3 6 2tctf]a-r^. 

^bT. ^>;/^3 6 ecDA^^jSgttA'-CASCDffili^btC 
ctoT^^->:t>$n^e2lX-f >y^3 6 4S:ili:T^ 
*;/f^3 6 2cDaj;'j^<hSJ^^n. Sii^®jf^lc:feV^T^ 

3 6 8ttC<7)^^v?3 6 6(Dm:^7«S<i:Sigg$nTV^^« 
30 M/>^X5'3 7 0Hy-h[HlK3 6 8 ^S)^$tl, 

fz^(0^(DX$>^. A;UX3R!^IpISS 3 7 sfri^u^-v- 

^b, >-:7 hl/vX5^3 7 0&t^^*;/^3 6 6^'J-tr^> 

[0 1 1 11 03 5-03 7*#RaTn«, P#Pp1 t, T 

m^iL^^^tm^ ^ nfzm,mmn)V7sm^ <i>t , ffi^m 
40 '7m^m^<i>^,,^'f)m i xti^ 2 > \zmm ^ n^m 
NANDy-h 3 7 2 7&^e>iis "D»i7" ;o^m*^nsij. 

h 3 7 275)^e>c^^31 "D^;?" cDtti:tltii/7^ M/S^Xi?' 3 
7 0ICt>A^;Sn, Z.<OW7.9 3 1 0\tn^zy7.'Tlx 

^m:^-r^o f NANDy-h 3 7 4tillS "A 

^" ^mtix.. mii<^umm^<t>.,\'t^m "a-<" \zu 

50 Sii^$J^{I^<t),,$'CLKC0 1-y-f 
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n^cOT$.nttf. ->7 h l^vT.^' 3 7 0 S-#lStTt><i: 

CO 1 1 2] m3 3 tiDQM/N'-y^r 3 4 2 (D^iMlHlSS 
HT?, 03 4«DQMA*-;/7r 3 4 2©l|jf^^-f 5>if 
i£:*-rSTfc-5. 03 3lr*5V>T, A;'3>'N*>;/ 7 r 7 0 g 
«^S5fi-^DQM$CMOS l^'^JKCSimT^fciexJDA* 10 
•y7r-C*S. 3 7.5^— v©->7 hU-v'X^' 3 8 2«|5| 
WiilSlHJSSt?, A:^A*-y7T 7 0 gld^igg^n. rtgR-> 

B#PBlt, T7'-^ffl;'3 x'7.^>y^b^DQM*i^-a■ 
^)nT^i^. »#rat, T7-y5^3 8 4tt^S "D-i;" 
SftAtlTflfiSLiiS "A-T" SrtiJ:^LTU^^, 
^. ->X-5"Ai7D<>i7{t^,(>e,, 3 8 7f)^^m "A-f" 
Ot#^>y5^3 8 5ttei§X-1'-;^f^$rai;T^31 "A 

-r" S:SttAnTK=S5b, -d-^" ^i;uyi7m^ 20 

D-;/^«^*ciK 3 8 7;*iifea "n-:?" <Dm-^\Z^v^ 
3 8 6tt^a 'VW *S(tAnTffi=jS5U, lis "A 
'f" ^m;^;^--^. i7a^yi7m^<t>ciK 3 8 8*t 

x^>i''ft-^A— zi^wS "A-f" tc;S:^®«^a 
yi7m^<t>cit 3 8 9*<lfeS "A-f" \zU^t^-T;$> 
^. ti£oT. 7^— :?ai:^A*>;/r7r*^e.©x— 

-^iiiti'S:mm-r^mmmB\i.. ->7 h u-jx^ 3 8 2 

SffifiK-r-Si^^ hX5^-->*0&S:iSgt--2>Cl<i:-CoI«g-r 

[0 113] 2. ^JZHUX^^IUgS 
?|J7 H UX^^m9^\tnT h* I'X A*-y 7 7 3 4 4 tm7 
KUXtfl&SS 4 6-C«figSn«). 03 4«^JTh*U'7. 

linsBo^jTHu-xA. ~A, ^'e-n-f'nA:'3r-5 1 0 40 
I SrCMOS ^'^;i/OT h*u;^«^tc:^^-r-5A'>;/7r 

T*^. Xti)-^-j-PTl 0 hJi^ijy KU;;^A*>;/7t 3 4 
7 0 h®tiJ:^«ei3IX-f ^5^3 9 0SrSi;T7-y?3 9 

b. Ku;^m^FCA I i&'f >A♦-^S::^^bTl^^ so 
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■r-2>. JiJ7HUXfi^FCA0i:FCAl©i5».*ix-:$' 

eiUMtflftScs 3 4 8 A:^ $n-5. n- c a s 

eST.'f •;/5"3 9 4«^'->:t>$n, ?iJ7K^X«-^ 
ECA I ©Sefi-^5r5-y5^3 9 SfCfifSrS. :i<D7 
•;/5^3 9 8 0tii:^iS^«?iJT KW-T-'J-b-^ h(i^<i>c.. 
t'J;-3TX:^.-y;i/^n-5NANDir— h4 0 0. 4 0 
2T:g|fiJc$nSX'f •v5"^©IC^iBc$n-5. X;?^-^;!/ 
$n/tNANDy-h4 0 0, 4 0 2«^n-?'n?iJ7 H 
lx-7.ft^CA I tyN*-CA I SrS^T^o dcDJUTHI^ 
Xfi^CA I «JiJ7HU'XfhS!cS3 4 6iCA:^$n. :i 
Otf-^S§3 4 6tCi5!]WfiStbT^^$tl-5, ?iJ7 H 

tf-»3g3 4 6«s:s$n;t^JTFU'X*^e.j&s-5fi-S:iii 

f^lCj;»3aigg-r^?iJ7h*P-7>(i^PCA I Sr^^^T^. 

e:ne.«^pcA nie2ix-i'-y^3 9 6. ^-^^3 9 

8. &l/X-f '^5^4 0 0. 4 0 2i£:ai;T^J7HUX« 

•^CA I tA-CA I tbTm;'3^ns = 

[0 1 1 4] iiEt^T. eiilX-f -^^3 9 4. 3 9 6. y 
■y5^3 9 8. StKX< -^^4 0 0. 4 0 27?«J«^n-5 
#a3 1 9tt. A'-CASCffitt'fbtCJCoT^^bfcA 

<&rs. t«t3T. A--CAS©ffi14^ti^{c:^g5A;'3?iJ7 

HuxA I iinm^^nr vu7.timm\zmei-^ntzm: 

mx-hT\^U7.a:>^±ii)^-mm\zn^t)n^. fs.ii. 
m(r>Mmm\zt^\'^Tn7 h I'X^i^c a o&i/c a 9 tc 

^^?!I7 K l^X A>;/ 7 r 3 4 4 tt^I^ P C A 0 WPC 
A9\tXtlhf3i\fK fI^CA9«y;-CASfiJf9)X;i(.l!) 
f^&fTJjE^*^. A->i7iMS?m^<i:bTffiffl$n^OT 
?iJ^n-^^t««B5^T$)-5. S;^c:m^CAO tCAl 
«. •7^-5'Ui:'3v;U5^y^i7t}-2 6 8 t7'-^'A:ti7^T 

ji^yui^-D-s 1 4T-^n-t*nfigffi$n-5MaL7'-^ 

eit D <y R D T Pm t Sii^T'-^eSli' D W 
DTPm$r5g*-r-5;t«60t)®T*^. (t^CAl-C 

[0 115] 0 3 9ti?'J7HUXttlSS3 4 6CDmBSW 
:rD-;;i7 0T, 0 4 OSU:04 l«^J7H^Xti-»Ss3 
4 6 rt©#7>'r-v'S:n^r»ifflIslK0T-fe-5. 03 9~ 
04 1»ri3ViT. ?iJ7HU-Xf1-ScS§3 4 6«9-:3C0X5" 
-v'ST l~ST9T«lfi£$n^9 f-;/ hOft-i&ggT^ 
-5, :i©H-S:S§3 4 6ttT^X5^->'STl~ST3<!: 
ANDy-h4 0 4TSlB£^n^mifh^gBi:. JSO© 
±(!5:Xx->'ST4~ST9 <i:AND^r-h4 0 6T« 
fiE$n^>S2H-ScgSi:*^f,«J5)c$tl^. ^1H-^SB«A- 
'f :^ U H i-f 'J -y^:- -5 tifn*^- 
:3©^:-KT-H-S!c«if^Sr^fTL. ^ 2 fj-gcgBttA-r :h'J 
-^-HT-thKI!lf^Sri^ffr-5C:i:*tT^^). ^ 1 ftSc 

,,,Ei »c<J;0A-'f:^-U-S-5^^tt-r >^"J-:r^:-H© 
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2SS07.5^— vST2CD+-V'JA:'3(i-§^CAR I «7. 
T^-v^ S T 2 t S T 3 U tii:^ C O R OtitagO 

^■\'•JM^:^^^£;ANDy-^4 0 4T^s«$n, 

AND'ir*-hcDm;':ti^©©^^'JA:'3t7S:S. ^lit 
^gPl^O*±<a:b*';/ hSTSi-^fJ^Sf-SAND-y-hCD 
ai:tittm 2 thScgC««T{j5:;^T— ST 4 cD^^UAti 
«^CAR I tU^o ^2th©:BBl^©#7.-5^— >*©^-v 
OXtim^CAR I HBtIg:OANDy- K0ai:^T* 
^2ff^gBl^O#ANDy->liHtl®OAN 
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oy- hwm:^<i:^Ji5:^5"-v<^ai:^^A:/3i:-r-i). 
[0 1 1 6] *%BJ<D?'J7HUXH-|ScS3 4 6«. 

->-y >7.?&A*'r :f 'J KXtt-f >^ U 

10 -So Tt2©«3(i8«A*-Xhfi®S'&. 103i3gcT« 

[0 1 17] 
[^3] 





Os Is 2s 3s 4s 5s 6s 7 


Os Is 2s 3s 4s 5s 6s 7 


Is 2h 3s 4s 5s 6s 7s 0 


Is 0, 3s 2s 5s 4s 7s 6 


2s 3s 4s 5s 6s 7s Os 1 


2. 3s Ox Is 6s 7s 4s 5 


3s 4s 5s 6s 7s Os K 2 


3s 2x Is Ox 7s 6s 5s 4 


4. 5. 6s 7s Os U 2s 3 


4s 5. 6s 7s Os Is 2s 3 


5s 6s 7s Os Is 2s 3s 4 


5s 4s 7s 6s Is Os 3s 2 


6s 7. Os Is 2s 3s 4s 5 


6s 7x 4s 5s 2s 3s Os 1 


7s Os Is 2s 3s 4s 5s 6 


7s 6s 5s 4s 3s 2x Is 0 



[0 118] 04 0«»ltt»SE<^S-7.7^->?eo|faB!II 

jf«-r^fe*Of-v heC4 1 O^^LTU^. ^^'JSB 
4 0 8«2^1©7>;/5='4 1 2, 4 1 6 Z.(Dyy'^4 
12. 4 1 6^^\zmU-^n^^m.X^ 1 4t. V 

v=f-4 1 &(Ji^-hm^ii=jv^4 1 20Xtl^'ft(Dm 

i,zm.mzmm^tirz^ >n-^ 4 i st, ^xk7.-(y^ 

4 11 t*^e.«l^5n-5. b*<y hS54 1 0 
tcj;0, 7>y^4 1 2' , 4 1 6' ■eMX-1'-;/^4 
1 1 ' . 4 1 4 ' >n—$' 4 18' i:*^?>«lfi£S 

n^). eiSX-f -^5^4 11. 411'. 414. 41 
4' ld:«|4 1 9RU:-f>A*— ^'4 1 3SraLTi^4 1 5 40 
JcaiSSnTt/i^. yy'^412. 4 12' <DXfi^=f- 
tti^4 2 2. 4 2 4»C-?-n^-'nSScSn-5. S]«B^S!h1 
K4 2 0H«|4 2 2. 4 2 4rB^tCS^M$n. A'7-:t> 
n\z^mik¥s^. fip-^^a "D>^" &^>7^4 1 2. 4 1 
2' iCSttf^f^fflSr-r^. 

[0 119] ^4 1 9JiNORy-h4 2 6©tii:^I^? 
\zmm.-^n. NOR^— h4 2 6Jii7n-;/i7CNTCL 
K9 i:NANDy-h4 2 8 05ai:^&y:yj "t hft^ 
B I TSETSr^n^'nA:'3i:bTtiS. NAND^- 
1-4 2 8«. i!if^^:-h*{i^SZA*-n t. ^IJTHI^X 50 



'J-t<;/ h ft -^56^1=1^3 5 4 75^e.CDJiJT Hl^XX^— :/ 

;um-^(l>c.,c. S.y^*fi©:«=^^-v 'JttJ:^<i-^CAROtfj: 

S4^-^'JA:'3«^CAR I ^r^n^'nA^btf-S. 
7.^y=^4ZQ. 4 3 2lJ:/'J-t-i/ hfi-^B I TSET 

uxfit {y.\tmm\f.yvm ^^422. 4 2 4±ic^ 

-r-;/5"4 3 0. 4 3 2«^S "D-?" t«!J»3t'>;/ hfil 

{y.\mmn7 Kuxti^) ca i «:^n^*ne2ib. 
A I ^^m.-t^. 

[0120] EI 4 2 «0 4 0 iC^fElKWiljf^ ^'-f 5 > 
ifm-Qh^. 0 4 0 i:S4 2©i^0*#P.-rntf, NA 
NDy-h4 2 8CDA:'3(I^T*-5»lf^^-Hli-^SZ 

A:^fi-^CAR I OtS^KS "U'^" OD 

iifr. NORy— h4 2 6«i'a>;/^CNTCLK90 
tB:^$)i»fU. m4 1 9^^S "D>i7" irlS^rs. SE 

oT. ejUX-f ■;/5^4 1 4. 4 1 4 ' 

0, eSlT.-l' >>5^4 1 1 . 4 1 1 ' «^7tfeS8lCfe-S. 
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z.<Dt%. ^m. "A-r" ro:/u-t-y hfS#B I TSET 
tCt OeiMT.'f •;/5"4 3 0« 4 3 2 

:^fi#PCA ni^QSSb'-^ hMCA I tTi^. ^LT. 
C ©J^^/NW 'J H r U tb ^'Jffl^ C A R O t 

k*>> hai:^(i^p c A I hmc a i 

SETttej||7.1'-;/^4 3 0, 4 3 2 $r^'->:t7$ 

It. mzyu-ty Y--$ntzV}m^^''jmtwm\dy hm. lo 

*«IJt$-&^. tie^T, :/'J-ty hft#B I TSET« 

?ij7 F ^->>^^- H{i^<j),,Tti icijeoTSjffi^-^- g 

fiSi:«I»3f-> Ka<£^^'JgB4 0 8 if -7 hSB4 1 0 
[0 12 1] -fU-ty hm^B I TSETtCJ;^ 

RlfjmizWim "A-f" Jc;^-5i:NOR^r'-h4 2 6« 
i7D-;/i^CNTCLK9i&ai:^;-rs. f-5t, 4^-\''JgB 
4 0 8 it*-;/ hgE4 1 0«ClCDi7D«;/i7CNTCLK9 20 

©s-y-'f ji. r i jc :/ u -t >y h $ nfc«[j»ffld^ ^ iife * s 

■tJ. ifeS "n":;" ©^-v'JA^jm-^CAR ItS^NAND 
y-h4 2 8tcA;'3^n^ii^4 1 91,tmm "a^" t 
fSiKl. 4^-v'JgP4 0 Sit'-;/ hgS4 1 OOSif^H— Bttt^ 
±$n-5, fip-fe, eiiX-f y^AW. All' ifi^- 
>^y^n^<D-^. yy^A 12. 4 12' {ClfSESn 
fc^^r 'Jtli:^{i#CAROiPCA I « 2 jtffl09S<£fii 

[0 12 2] mA i\tm3 9\z7ji-rf^2§}rs^^^m^-r 

«. 13 4 OlC^^tlfcXT— v'*^€>=^^-\''JS54 0 8 i^: 
-H*JfflllHlK4 3 4^&«BSt:t:«^il^-T-*S. Kjf^ 
fet'-;/ hBB4 1 OOTgjf^im— ^*e^T, dCDX 

5^-->* s T 4 ~ s T 9 <D^n^n\zn-r^mmrjimm\t 

[0 12 3] 03 9IC;feViT. mi^=^-\^yo{/yL,iZ 
J; OA-— 7, hSn*^IS:^Sn-5iA— ;^ hSntiTOA* 40 

ifiSCT'. iraS •vw" ©A'-:x hfifi^ibf^^-H 

n-5. 0iJAtf. A*-7.hft*^5 1 2 (full page) TS.n 
il^lT HU7>it^ii3 4 6«9 f>> httliSi LTKf^ 
■r-5. A*-7.hSn*«3 2(c:/ny7A$nTVi-5t-r 
•Si, T-KSiSroX-T^-v^ST 1~ST 5 3!)«Bli»:lcH-S: 

pcA5~pcA8fi^-n-e-*n±i£Ufcj;ptc. «!jsaA 

:^e<y hM. EP-&A;^Sn;t?nj7HU-X«^CA5~C 50 
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AS^IflJ^-r^o t¥oT, 3<@OT{i:^7^->'ST 1~ 
S T 3 TfilfiKSnfcm 1 H-Sca5«JiJT h* Ui^>if^- H 

«^ * . « , E L ictie^ T«S:;^©A-'f ± 'J -x«-f "J - 

:/7 h*l/X«-^PCAO~P CA2 S:m:'3b. Xy^—y 

s T 4 i s T 5 x-msk^n^s^^^itm i n-scsu*^ ^.w 

A A t^iE>t&^^m'A<Dn^ -r U -T F I'T.fi^ P C A 3 
iPCA4«rffl:^;-rs. 
[0 12 4] 3. ^J5=:3-^ 

3 4 4 *^ C) CD JiJT H I'Xm^ C A 1 ~ C A 8 Ji^^US*?® 
:t*cD^J7^=i-yicA:^$n^. mA 3\t:^mm\z^^ 

:^'J5^:3 — 5^4 3 6~4 4 2l3:^jy KUX^i^CA 1. 
CA2i. CA3. CA4t. CAS. CA6RIX, C 
A7, CA8^^n^tlXt}l^. frTHUXli^RAl 
lX«?>iTH^X«#CA9^£A:^-r^= frTHU-:^!! 
^RAl Itt. ^1 A*>i7©ggmbX«»j2i*-I&f^i:'' 
'J^^^-vKlfP©^, m2A*>5'©^aiUXli»ii*i!l 

m^^nfs.om't^. ^^^^\t.f^inyi7LW,2;-^y:; 
TiW >5"J -:/ftf^S:fT7ip«^lcA->i7«s;m^i b 
Tfigfflsn^. RAi i*i|fes "p-i?" ^<ce.mi>'N*>i7 

SrS^L. RAI l*«ilS "A-f" ;^e.m2yN*>^«rS 
CA9«±jSL.fc/N*-CAStiJ0)i*-l!l 
f^?£-r*«^®A*>i7SS?{t^T$>«.. CA9*i^S 
"Pr^" J5:e.^l.'N*>i7S-iU?L. CA9*«ifeg "A 

<" ■ts.i'm2nyi7^m^-t^. 

[0 12 5] ^i:/U 5^3-^4 3 6«?ljy h'UXfl^ 
CA 1 iCA2 Stt'p— x-r vybTT'UxP— > 
^<i-^D C AVN*— 1 2 . DCAl/'?— 2, DCAyX 
— 12. DCA12 (£AT. rDCAA*-i;N'— 2~D 

CA12J iBS^-rs) ?&%*feb. :lne.<i#i•^)i^i 

m^T*^<i-^D C A 2 i-?-©SefI-^D C A A— 2 * 

mi 7^'JxP-y4 3 6©aj:'3<I^«±5=n-y4 4 4 
IC«jfg$n.5. NORy-h4 4 6H:/'Jxi:-y4 3 
8*^e.©7''Jxl3— 7'')'>i^<i^ rDCAA--3yN*-4 
~DCA3 4J W^i-feVi-rn*^— Oi. yj5^P — ^^4 

4 0/ii^e>O<t-^ rcCA/N*- 5A— 6~DCA5 6j <D 

o-^vi-rn*^— oi. yuxp-^'4 4 2*^?,©{i^ 

rDCA;\*— 7A*— 8~DCA7 8j ©I.i-rn7&'>— t5S: 

^n-^niii;'3b. ±x=i-y4 4 4t4?ijs*?m^csL 

0~CSL 2 5 5S:^^-r-5o 
[0 12 6] 04 4«mi :/'Jxn-^^4 3 6<DpfaBlH] 
|p]0lC*5liT, NANDy-h4 4 8td:/N* 
>;7ilS?ft-^RA 1 lXJiCA9{Cj;t3TX:^i— yjl/S 

n. ?ij7 Kuxft^cA 1 , CA2 irne.®sfeffi# 
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y\'-CAl, ;n*-CA2 ^T'n-'r^ >i^T^o /n*-C 

cpliNANDy- 5 1 , 4 5 4 *'J-b:y h tB:^ 
rDCA/N*-l A-2'-DCA 1 2J ^I^S "P 

"A-Y" T*^) NANDy-h4 5 1, 4 5 4 (SX:?^ 

**P»i7" <h{S^*rnti. NANDy-h4 4 8 aia^S 
''ury- ^ttitll^. NANOy— h4 5 6 a^ii^31 "A 

^^mtrT^o t^oT, D c a;\*- 1 /\*- 2 ^i^g 
"D»5" Ti^^^S "A-f" lc;S:^o -eco^. CAl:^^^ 

s "A-r" icy^to, cA27ji^ife3i "p-i?" ^*t^-r>5 

<i:, DCAl A*-2;it^S "A-f" {'^i^o b 

T^^U, NANDy-h4 4 8 atl^S "A-T" S:tB;fj 

ai]^[HlSS4 50a<h452a LNANDtr— h 4 5 
la, 4 5 4 a. 4 5 6 a StX-i' >y\*— 5^ SrSfeP^FF^lii 
m^i. DCA7\*-17^-2Jj:^S "Pr>" (C^S^o iifo 
T. DCa;n*- 2;ii^^g "A-f" tCTS:-;:? C 

COD C A A- 1 /N*- 2 tittriejiss^fcictoT^^^n 
*r^o C5bfc^-A*^^y7'gsi^t^«ii^iiif^4'{3^ 

[0 12 7] 0 4 S\t.'m2^^)^n-'^A 3 8-442 

»i7" tc;^^P'^x^-:/;HHlSSTfe^o I114 6^ii'7^3 
— ^4 4 4cD4^-e— #SOIilK^^-r0T*^o RI^lC 
:fcViT, y^}'T^—'T^>Crm^ rDCAA-lA-2 
'-DCA12J ti, -en-?n-r >A-i$^4 5 8 a'-4 5 

Bd(DKti^=f'\zmm'^ri^. c:(o-r>/\*-5'4 5 s a 

-4 5 8 dli-r >/N*-^4 5 8 a> 4 5 8 bT^^K^n 
^^l-r>/N*-^'i?';U-7'<i:-r>A--iS^4 5 8 c, 4 5 

^i^>/\*-^^i^;u-7'^«^r^<>/N*-^4 5 

8 a, 4 5^h(D-mt.mzm\V'7>V7.^ 
HK>lcS)^$n, ^2-f >/^*-^^^y;^-y*«^£■r 
^<>A*-^'458c. 4 5 8 dco-i«ti*lC^2 

>vx^4 6 4cDHU-r >tcj*)gg$n^o c:c5-f>y\*- 

5'458a-458d C0ffi®t5miIi#tj^mEE V c c 

3-4 6 0 dic^n-e'nigi^^nTVi^o 

[0 12 8] ^rc, ^1B:1/S2 h^>>?X5'4 6 2/ 

4 6 4coy-7.ti^^ic^3 h^>vx^ (y;uy^>h 

^>S^X^') 4 6 6(7DKl/-f >lcS^$n, Cc^h^> 
>^X5^4 6 6c?Dy-X«»*ttEEV s s$g, fi^JAti^^ift 
m^^t^lgg^n^o CC0h^>v7.5'4 6 6C0y*-h 
^^^2 yjx:3-5^4 3 8-^4 4 2t^iba^Zf^)^Z}'-^ 
>(>^m^s 0*JA«DCAA-3/^— 4. DCA/N*— 
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5, /\*-6, DC AJ-^- 7 /"^-S^ Xtl ft ^NORy 

-h 4 4 eoihtintim'^n^o ^fzmiRzj^m2h 

vyi>7s^4% 2. 4 6 4CDy- hti^n^'tlDC AA* 
-2 tDCA2 *A:^<i:bTl^^o Cin ^ A^'jfi-^liy 
Ux:3-^>r >^(i^DCA2, DCAy\*-2, T^Ut" 
ZI— >i:?'m-^DCA;\*-3 7N*-4, DCA/N*-5, 

A- 6, dca;\*-7;n*-8 , ^^-nvyy-^ntz^^) 
xn-^'-f >i^fi^DCAy\*- i;k-2-'DCa i 2(D 
m;fT^*"r^o ts-^T, h^>vx^4 6 23^^i4 e 
10 4 i:7^;u^^'i7>h^>>^x^^4 6 ^t^^^-y^y^titz 

mz-(yn-i^4 5 8 a-4 5 8 dt^i^mtt^. 

\^u7.m^cAi^cA8f)^^mmm '^o^" tu^f 

^th^>i^7.^ 4 6 2'^^^->^>-^n. ^(D'ikh^ 
y-JTsi^ 4 6 6;!?^^'->:t>^n^o 
[0 12 9] r^i:, "A^" <7)m-^DCAA*-l 

A-2 tcj:o-r>/\*-^4 5 8 at^^—y^y^ti. n 
SiRfi-^csL otiiss "A-f" \zu^o "^m^^^ny 

Y^X^Tsm^CAlifiW^m "A-i"' IfeS 

*v\-f " c^m^D c A 1 A*- 2 {c ct 0 mmsim^ c s l 

20 l;i;^^3l "A<" l;:7S:^o Ut^^U, "pC?" <Dmn 

D c AA— 1 /\*- 2 \z^y)'f^}^^^-^ntinmm'^^. 

w^m.L.\z^K^ . mckmz^-w.-^n^mT vi^7.mnc 
Al'-cA8{cJ^:^UT?^Jil^R^i^csL o-csl 2 5 
5 ;^t-^cD^*^^$n/tgi$^^T:t-A*^ y^n;^?^/^ 
eMi^*:^*-r^c ^3 6cOi5^-f ^ >5^^t3H, ^ii^ift 
f^T'«0»cO^tgP3^JTHl/XAo <i:A, -A, Ti^^^n-^'n 

ife3s "A-f" (taa "p^" TS^s-^, ?tjyFi/>?:fi 

-^CA0'-CA8 (tm^DCA/N*— iy\*— 2, DCAl 

30 ;n*-2, csl icor$^-f ^> 

[0 13 0] m4 7-^4 9 (cnetiISSCDlB«±3 

'D\z^i)^nx\^^^i)^. —'^(D^-i^y^m^^'t) 

*^0>^tCcJ:^ 1 0 OMH z CD5>X7^A^iKgC, 4 <^/^'— 
X z(Dn-QAs'^'hm^'x:(Dm\h\^WiW^mT 
^yifmx-^^o wmny }^U7.A, f)mm "a 

-f" , A, -A, 75^^31 "A-r" <0<h^. dtl^fi^D 
CAy\*-lA— 2, DCAl A- 2, CSLO, CSL 

[0 13 1] 4. x-^AXftiJ^ailElSS 

Wz:^'£:^mf3.^mmi^^i^±^i^^z.t\tmt3mm^m 

^T^-^ATaSTS^o 0 5 IC^^nfcA'-X hfifft 
SS3 5 0, A'-Xhfi«iai[HlK3 5 2Sy:?iJ7FUX 
U-fe^y hfi-^%^[HlS§3 5 4T«^S^tl^$iJiai[ElK(Cct 

[0 13 2] hfithS[S3 5 Oti?^J7 KUXU-fe 

50 ';/hm^*cA« "p'^" <Dt^. EfScmmm^ 
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^Fn-i>o sfc. mm "A-<" ©^i,w^;i/xffi^T$>^y 

U-tr-^ h<t-^B I TS ETtCiO U-fe-y h$n, H-|5:»i 
i^i:nV^i^tf)^, t^^T. CWyU-t>y hlf#B I TS 

3 5 OA^e)©ti-Sc{SCNT I ( I =0~8) h 
ft^ajlElS&S 5 2 (CA:^J^sn^. 
[0 1 3 3] 05 Oi:S5 l«A*-7.hS«iailHlK3 5 10 

2oi¥iasis8SiaT^-5. y-c— x hs^miuESs 5 2tt± 

XK«*l7ffl^COS I ^^^-r-5>iiSlHl8SS:*r'5>. 

0 4 7~04 9^#Si-rtltiA*— CASCflitt 
itmzzr^J-ty hm^B I TSET*<ife31 'VW 

mm "n^" ]zfi^ii. A*-7. hsn-iss§3 5 o^i^g? 

{f-^CNTO, CNTl*»^-r-5. A-7.h**«4T 20 
$.«.«^»C:S Z 4= 1 (ifeS "A'f" ) U<D-V. CNT 
OtCNTl*<iiS "A-l"* Wt€r/\*-7, hS^misIK 

A;i'Xi|gSr*t--5A--X K*^7(i^COS I Sr^^T 

10 13 4] A--CASCDflltt^t^tClfea "A 

-f" COA;i'X(t>c 0 4 3 tC^-TNORy— h 4 6 

T^, Se^T, A*-7.hft«-^COSR(*0 4 StC^b 30 
fci'SlC^a "P-:?" \Z-f3i^, ^CD^. A'-7.hi^7<i 
^COS I*ii^Si "A-f" {c;i^tf^SB->7.5^Ai'P>y 

i7m^<<)ci. A*-:^ h*^7{t^cos I «->:7 

h Ui^7.i$' 4 7 2 tCi^B^rajIM^t'N ANOy- h 4 
7 4©-^OA;'3<i:bTifeS "/N-f" lO^O. J;-pT, 
NORy-h4 6 8<Dffl:'3«lfeS "p>:7" tclTj:^. CCD 

(i^COSR«ifeS "A-f" (CTi^. 

[0 13 5] 04 8 75^e.^i'«.J;e>ic, ifes "o'y" nn 40 

-X h*li^COSRttA*-CAS©Sttft:^(C->7.5" 

■rm#T'*^. :/pi^7A$n>tA*-cAs#-6B#rafii 

^3tS-rS^FBlig}ff^r^iiMlHlK4 7 6«A'-X 
(i^COSRSrA:'3L. 31MA-7. KSff^C O S DQ 
^miJ-r^. aSA-T. K««^COSDQttA*-CA 
S#-5^rBl^#ltLTjIM$nfeA*-X hSSrS^Tfi^ 
Tfe^. 04 8S:#fig-rn«. /N'-CAS^-^PfPol^^S 
f.C<^T- (CL3«iia "A-f" X'^W eMX-f ■;/5"4 
7 870^^->:t>^n. ilMA-X h:gft^COSDQ 50 
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«A-7. hfiffi^COSRyi)irtgg->7>7^Ai^P-y^ffi^ 

^A'>7 7 2 8 4Srx-i'XX— :/Jl/-rs. 
[0 13 6] 05 2tCtt?iJTHUXU-t-y h^f^^^Hl 
BS 3 5 4 O|¥iffl[Hl8S0^^-r. 0 4 7-04 9 RlX0 3 
5~0 3 7©3'-1'5>iy0S:#HgTnii. A— CAS® 
?§tt^kMtCfT7 KU'XA'u/^T 6 0 2rA'7-::d->-r-5(t 
#<i>..iitt^S "A-f" (CfeSo /N*-CAS(DStt^b 

'VW" (C7S:^*iJ^fllA;UX(i^<f>c tlJt^LT 
NAND-ir-h4 8 2. 4 8 4 ti^S "VN-f " ^■tii:^)-r 
t«£-s.T, 7'J •;/:/7P•y7'^^ifiE•rSNANDy- 
h480^i^S "p":?" tr^-^-g^^n, ^jTKux'j-fe 
•yh(i#<j>c«. "A-f" {cfjs. mm\z. umn 

A— X hfift^COSRtCf&^LTNANDy— N4 8 

#<i>c..c«iia "A-f" -^ro^, cosR*iil 

?iJ7h*U'7.x:?i-y;u{i^<f>cA.c«iiS "p':^" (r;/^: 

L*^L, 6 6MHz|JATO.fc-5?S:ffiV»^igiS:©->X 
7^Ai7P>^i7 0*i-&. y-^— X Nfi{i^COSRJ:05feC9 
«^<i).Ai,. ^Jx^-:/;Ks^<j>,E. , Xtt^Jx;^-:/ 
;U«-^<*>,E, d^iSS "UO" XZtiKi^ ^JT h'lxX'J-fe-;/ 
hm^<i>cA. "u^" \zls.^, ti£oT, 

"D-:;" ©?iJT HUX'J-bo/ hm^<i>c»i tCiOA-X 
hfitfSSIS 5 0 tJ^JTHUXtf^glS 4 6HU-t«i' h 

[0 13 7] 5. 5'-'5'B.Mi^Oyi;%^m^ 
x-^eilli'P-^/i'^^lHlKli. 7^-^ai:>3-7;i/^yu 

ms\z^-r^—^BMmmm^ 

§g3 4 8 ii^mviBi.TfW^^^-^B.mi;uyi;%±M 
3 5 6 , 3 5 8 ^iJT K l/XtfScS 3 4 

6tt, $fetCi2!i'<feJ:-5{' 3 3MH zeAT®->X5^Ai7P 

5^ A i7 □ >;/ i7 C L K ICl^ffi bTfiit ^ tttl«fi 
Vi®T% x-:5'e2l*JWH-iScgg3 4 8*i!^:^STd5i), L 
jS^L. Z.<D^'^tim^t^yf^i&.mx^^m\t.. 03 9JC5^ 
Uita^iJT Kl'XtfSSS 4 6«i7p.;,57CNTCLK9 
Of^l9lC->X5=-Ai7p.y/7m^<<)ci. <&|5IWH-^^P-;/ 
i'i:bT<s5fflb. 03 8lC*-ril*^lHlSS3 9 l^i;l®t^■ 
IScS75^e>®T^2 k'>;/ httJ:^PCA0 tPCA 1 ^XtS 
IxTjnjT HUXm^CAO tCA 1 *tb:'3T^. -^-LT 

Siabbsu^Sii*-5'-^ejiii7P-;/i7 5E^[5iK3 5 e. 
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3 5 8«x-^'eM«^ailfHBcgg3 4 8*^^>om;bRCA 

OtRCA 1 Wf^OlcWIBfi-^CAO tCA 1 ^XtlT 

[0138] EI 5 3 ii&mmmm^^(omw&^-^o y i7 

\tm7 Y^VT.nv'yy 3 4 4*^5)K)?1J7' HU'Xfi^CA 
0 tCA 1 $rA:'3L, llODff^C A 0 tC A 1 

cii JClBlfflLT5S^-rS2 t*-;/ hftS5:S4 8 8. 4 9 0 
Sr^LTI/i-S. Sfc. 5^-:S'ejilSiJWtfSc2g3 4 8ti?iJ 
7 H^7.A*->7t 3 4 4*^?)®^1-gB?iJ7'V^7.fi^FC 
AO, FCAlt, HfIIB2 t!<;/ hff-©:SsA^^.©l^gP3^J7 

[HISS4 9 2. 4 9 4S:*-r-5. 2 f-y hf^■S:35S:«fiK■r 
^)X5=— 5^4 8 8 1 4 9 o«04 0 tm4 1 (cs^-r;^5^ 

CNTCLK909f^0iC->;^T-Ai7O-;/i7<t^<tci, 
ffiffl-rStt'^e>>^ST*«.. S«lHl^494, 4 9 2®^ 
tl^*n«E3 3 8 tc^$nfcSS?le]SS3 9 1 tlBI— 
4*-r ^. 3l#?lHlBS 3 9 1 rtoeiUX-f -y 5^ 3 9 4 OA 
:fj(i^ECA I tA:^m^PCA I «^n-€^nFCA I 
<!:*tCx2 t'-;/ V^WM(D\^ti^^\zmt>^ ( I «OX»i 
1) . Sfc, A*-;7.hfift^COSRttNANDy-h 

4 0 0, 4 0 2C!)^3A:'3l::«$&$ns. S^0SS4 9 
2. 4 9 4T/'N*— haffl-^COSRS^^ffl-rSOli, 

^. CCD2 If htffCigtS^[5Ig&tC^*-r«i»)f^ittBJt4 

04 0, 04 1SU;E3 8lCfi%-:3TittBJ$nfcgEi)-S:# 

5"— ^eitSiJ^ftSSiS 4 8Oai:'3RCA0, 
RCA It, ^OSem#A--RCA0, ;n--RCA1 

[0 13 91 0 5 4«, ■x-5'ai:'3-7;i/^yU'^-y-Tffl 
ViStlS^m UT^-^eiUd^RDT P 0 ~RDT P 3 
Sr%*-r^^fflb5=-^'e35li7n-yi7 5!^[HlK3 5 6 0 

□ •yi'^±lHlSS3 5 6tt, ?iJ7HU7,ft^RCA0, A' 
— RCAO, RCAl. ys'— RCA 1 Sr5^n— 5^^ >y 
T^NANDy— h 4 9 8 i, C 05=^3— x^- >i''(t^ 
* A U 1^ -fe P# Fb^ { C ti£ o T S B# g ® t C J: 0 St Jli b 
x-^e3ll<t^S-»^T^)S3ilH]gS5 0 0 t, mtHLW] 

ai;'3*iwS "Dr>" tC'J-fe-y h-r?)NANDy- h 4 9 
6 t35^e)«l*iE$tl^. NANDy— h4 9 6roffi:^«* 

f^^tX^gC^a "/N-f" NAND^r-h4 9 

8 o-^-n^'niiiraS "A-f" ©--:>cDA^>{cj$;^bTi^ 

5 "09" Srttl:^-r^5^:3-yt 
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IHIKS 0 0«:mSfeOx-iS'iiSSSr*r^->7hU-:^X^ 

5 0 3 1, doDx-^agsJc^n^'ntgiKLfcX'r •y?' 

4 9 7, 5 0 1, 5 0 2T-i^fiE$n, #t.P#rBl{I^CL 

'f" I tmm "Dr>" o-eS)^«'a. 5"— ^eJt$^J^Sffl 

O^J7 H U7.<i-§-R C A 0 i R C A 1 SO^cn ^)*^ ^. CD 
S^ajtT'-^ei^fi-^RDTP 0~RDTP3(7);S''f 5 
10 >i^35^*StlTl^^. ^•6P#Fb1M*^3;5:OT. 7.^ 

5 0 2 H^ — >:i->$n^. 

[0 14 0] 05 5 fCx— r$'ai:^V;l/5^y^i7-!t2 6 8 

TdEffl ^ n-2> A;UX(i^ *c I Sr^^-r -5 lEissopaaieigs 

0S:5^T. l«I0IC*5liT, n—CAS(DiS^itWzWBm 
"A-l"' lC^^SiJffll/t;i/X^i^(t>c HilMBi^ 5 0 5 

;a:-5J:5(CT-5. — ^-^B^FB^fl^C L 3 t C L 4 OD 
-pT&iiiS "A-r" TSnifNANDy— h 5 0 6 

(Dmtiitmm 'vw' t;^^. osd, a;1';^.«-^<j>ci 

20 -VN-f" i:;^-5. ^CD^, SiJia|l/i;U7,m^(J)c 

"nr>" \z-f3i^t. mm 'VW ocLsoa-^ 

"A<" oCL4Ta&-5«^«c«A;i';^<a^<<)citirtS5 

ICliS "D>:7" L.*vb, A*-CAS#-5B#F^*« 

lX«2 0«-&lCttCL 3<hCL4«^a "P':;" 

D. NANOy— h 5 0 6 roaj:^ttifea "P*:?" /iCD-C 

30 [0 1 4 1] 05 7~05 9 (:in^ta0®ofee± 3 

- R A S omtt^t^l'/'N*- C A S tij 0 ji^-Mta b»f^ o 
^''rS>i^0T$)-2). 6 6MH, 0->;^-5^Ai7n<y i7(c 
3 05A— CAS^-fe^FpIt 4CDA— 7. hSTSjf^** 
fT^t>n*. BtFalt, Til-SPJiJTHU'T.A. , A, , A 
, . A, =1, 0. 0, -, 0 t— iKlCg^filL^^ 
di^-e-en, ^Fe^tjT^I-gB^JTKUTsA. , A, , A 
: , -, A, =0. 1. 0, -, 0 <t— J^(C/\*— CAS 

*ij D ji*-tc ^i>m.tti b#^3!i<%-a: e -s , /\*- c a s *] o 

40 ji*-ii;HtltCRCAO = 0, RCA 1 = 1 t7i-5, y"?— C 

ASiij»3i?.*-^ic:nsK?iJT Ki'XAo tA, *i^-n^n 

"u^" tmm "/N'T" JCA:^l3nfccDT. B^Fb^i 
4TRA0 = 0, RCAl = lTa&^. Vt-z>X. J^—C 
ASSiJ0i?i*itHtrO?iJ7 KUXt/N'-CASSiJOj^i*-^ 

(Dmr H ^toT, ^*ttisnfc-x-^'iiBtFF4 

t, tt. tISI-Ox— ^'^*tD I O, , A-D I O, 
[0 14 2] t)b. A-CASfiJf3ji«.itHtlG)StaiL7' 

-^Ti^ifes "A-r" T?, /N'-cASfijoji^-p^osiaiL 
50 x-^'d^na "a^" T$.n«, 0 5 gir^^nTv^s 
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f^mtz its t(DmT'D}o, (Dd^^ z>ifmiz7jki, 

3HJUs;7.^5'2 7 4, 2 7 8 re^^^J-^T 2 7 6 

^«)iS^J7'-^'«x-^'ai:^-7;U5"y^i'tf2 
6 8rt®it?iJU>'XiS' 2 7 4. 2 7 Sir -^-n-Er'n^ y 5^ 
$tl, ^mLT^-rJ-ejUft^RDTP 2t;i-x.T^-> 
:i->$n;t7=-5'eM7.'f «;/5^2 8 0 SrilL^TT^-^tb 

COT. eiUX-f '^5^2 8 0Xttx-^m;'3A*'y77 2 8 

©J;37S:5='-^»5l*B&±r2.Ac*it?iJU>?;^^2 7 

4, 2 7 sm^^^-r^m^thxm^^^n^, sss 
tc:tetiTPTs^-r^3i "A-r" (Dm^<^>cv\zJ:K>, — 
©iS^ijT^— 5^ ® 5^ mmti^^± $ n-5 n t ^) . 

[0 14 3] 05 6«llii:*-x-^'eSli7p.;,i^^^E 
^3 5 8K)piMlHlSS0-e&-5. ^'feiHi'D-;/ 
i7^±WiS83 5Z\t.y'—$'XiJ'f-^)V^-/Vif^3 1 4 
Tfi&ffl ^n-5|l3i*-5^— ^'fejifi^WD T P 0 ~WD T 
P 3S'^^-r^fc*©IeI8ST*'5. ;IOIeIK3 5 8 
T h*U::^m-^RCAO, A-RCAO. RCAl. RtK 
A-RCAl ^^-T-SN AND^- h 5 0 

8i. 5^3— X'T >i''^tXfcfi-^Srl^aS->X^Ai7n-y 

i'fi-^<j)ct. ti^«s-r^isi«aiHigS5 1 oi, [5i»i$nfc 
m\b.^^-^^mmn^^-'7-^ >i'-r-5NAND^- 

h5 1 2 t*^6^fi£$n^>. ^mbfbf^3?.H5^-iS'A£li 
:;bvx=^>i?'t!if^X«A*-C A SfiJO ii^.Sif^'t'lCi^ 5 
1 4 \t^m. "U^" fS.n'T. NANOy— h 5 1 2 SrT 

03 5~ia3 7 CD^'-f 5 >i?'0(C^$nfe J; -5 ICR C A 
0=1. RCA 1 =OT**t-rS»#. IraS "A-f" CD 
A;i.7.fi^WDTP 1 S:5SSfeb. ^<D'A\zmm-r^7 V 
W;^RCAO (=0) tRCAl (=1) ictoifes 

"/N-f •• ®/i;Uy?.m#WD T P 2 T&^^^t"^. 

[0 14 4] 6. T^-^i^yj^'V-v'lHl^ 

T^-^'i^yjg^i'-v'iHiKtti/oi^, p I oi^, so: 

Hl-XA, d^?.5!*$nfc?iJ7h'l/X(i-^CAl*ij5gffl 

[0145] 06 Ott I /O^tP I o^$':/U5^r- 
>'T^*iJPfI^S:%Sfer-5[lIKcOi¥ifffl[HlSS0Tfe2., R 

Ai iiCA9«, ±mvrz^z>\zj-^>-!'mifim^-v$> 
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Ji^-Zf)Vm^<t>,,> \t^m "A-f" T'«>.5) . 
NANDy-h5 1 8(i:^a5x:^i-:r;P$nS. CAl 
d^^a "U<y" tl<b (A--CAUi^31 "A-f" ) T^'J 
5^^-— v'ia^P lOPRltlOPRl (iiig 'VN-f " 
$*S^-r-& (/\*- P I O P R 1 t A*- I O P R 1 tiifeS 
tCTic^,) , SEoT, 02 6(C*5UTrD-yi7S 

( I /O, , A- I /O, ) t ( I /O, . A*- I /O 

, ) itmmi.Ty>}^^-z^-sti. i/ot^M (i/o 
10 . , A- I/O. ) t (I/O, , A*- I/O, ) \ty 
*}^^-i^i)^'¥m-^tiy=-i$'<D&mmM^-r^o 030 
ic^^nfcp I o^*f (p I o, . A-p I o, ) t 
(Pio, , A-p 10, ) hmm^z•:r^J^^'-z>■^n 

"to^^k. CAl*i^S "A-l"' \Zfj.^izKtHzl/ 
0«IM ( I /O. . A- I /O. ) i ( I /O, . A- 
I/O, ) tP I OmM (PIO. , ;\*-P I O. ) i: 
(PIO, , A— PIO, ) — v'^tl-S. — 

A*- c A s *j D ii,i^»^i!if^T A*- CAS (ommmiz 

^±-r^W>m "n^" ©MtiSiJi3iA;i/Xfi^<i)cp«yj 
20 — v^fl^P I OPR 1 , A— P I OPR 1 . I OP 
Rl. I O P R 1 Sr^gP^a "A-f" ©A;i/;^tfj: 

si^tcf^. «e-DT. A-cAs«ijt)jii5^s$(c. 
i^uxxtimizi xom^tp I o^^*tS::/'j5^v- 

v^r^. :iOA-CASyU5^A'--:^tJ;D, #«SB#P^ 
;^b{ci^gBi!jf^3iiii5iiTfT/iton-5J;-5{c;^^. fj::fe. 
5 2 0 ttjlMmSS-cab^. 
[0 14 6] 06 1 «D I Oi^i&yU5"i'-vT-2>;ti>e> 
cO$iJtaift#*%*t-^liIK»i¥a3lfilSS0T?a&*. SaiBi: 

30 O^D I O^yj^^A-— v'm^D I OPR 1 . A— D I 
OPRltt^gRUa "A-<" iCi^cO. WCAlt/N*-W 
CAlli^gPifea "D':?" lCfj:oTT'<T©D I O^* 

CA i;otisa -rafents (a-ca 1 \tw>m "a 

'T" ) (i-^D I OPR 1 tWCA 1 ii^tl'etl^m "A 
'f" tifea "D-^" $r*ijtb. A--D I OPR 1 tA*- 

wcAi«-?-n^r'nifes "o^" tmm 'vw 

-5. se-:pT. ^mbx«»ji*-i)iffi=, 02 7t5^$n 

40 ityj5^r->'lEl8S2 6 3 c. 2 6 3 d «:t>ttSg*iBI 
Jtb, yj5^'^->'I5]gS2 6 3 a. 2 6 3 b«5'->;i- 
7$n^). -r-5<*:, I O, , A— D I O, I O 

, . A-Dio, Ammx^xy^j^^'-i^-^ti. dio 

. . A-D I O. iDIO,, A— D I O, Jix— 
jHOffl.^Sr-r*. «ji^i!lf^<D^-&ti. 02 9<?3h7> 
v';^iS'3 18c. 3 1 8dtii^>Vtmim^L. h=7> 
vT.^'SlSa. 3 1 8 bH^'->:t:7$n. >'K-;/7r 

3 2 4 c, 3 2Ad\t^-7^m^mi^\^. A>;/7t32 

4 a. 3 2 4 b«7u/5"3 2 OIC8flE$nfe5'-5'«^ 
50 tCtitoTx-^'SeiiT^. ^E-®^*, CAl*«ifea"A 
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[0 14 7] 06 2ttP I O H^-fA'S 3 Offl<DA'>i7 
jlKfi^D T C P 1 XitD T C P 2 ^^*T-5l5]!SO|¥ 

iCfiS. ClcDi:#. RA 1 1 X«CA975iiiS "ary" 
"OO" iZfiK). ;i<DSl A*>i7 5lS?ffi^DTCP 1 « 10 

icm 2 A* > in^iiy^}vyyu 

■;/:^5 2 2' ttifeS "P-^" (C^-yf^^n, ^2A*>^ 
aS?«^DTCP 2«^S "A-l"" DTCPl 
tDTCP 2«??fJSA*>i7©P I O K7-rA*3 3 0 IC^ 

n^'n^igg^n-So 03o^&#s8T^^:> A*>i7ss?{i 

^DTCP i t::^P-vi'1tffifi^BL SdiifeS "A<" 

-ea&ti«7.-i'<;/?3 3 2iix:^-:/ju^n. Mj^:d i o 

[0 14 8] 7. 7'-i5'tB;^A*-y-7 7»JfflllHl8S 20 
7^-:?Ui:^A>i':7rSiiPlH]8&«0 2 6 lcs%$n;t7^-^' 

m;'3A*-;/7r 2 8 455^e)©7^— ^'m:'3S:*iJSfr-5:fc*© 
A n >;/ ^ C L K se)^^ $nit«2:JiDX>y>?T© 

A- c A s ^-feB^w H mtfim.^^tirzmm-^<D 

Ai^P<;/i'^?SSc (2^*JiS«»J-e«3 3MH. ) £i.TC» 1 30 
^«8B^FBl«SVi<D-C. ->X-7^Ai7 D C L K{::|BI^ L 

[0 14 9] ^6 3\t.'f—^^t5nvyT(D'f—5'^tS 

!S0T»*. NANDy— h- 5 2 4ttSi5i*-itl-f^P#ICiS 

Ai7P-yi7m^<i>ciK CD 1 i7D-yi7-y--r i?;UCDFB^. 
-WECDS14{t:m(Crtge->7.7^Ai7P-y i7<l^(i)„, C3 

oT. «ii^5»-tf^^®^-&CDJ;-5iCA— CAS tA'-WE 
d^±gg?§14^t$n-5<i:, NANDy-h524 itm^ 

*iSit^tl^B#, 0 3 4lC^-rDQMyN*-;/7 7 3 4 2« 
03 2(C^TiiS "aO" <DirDu/57{t^*Do.FSr%^ 
-rS. fier?T. NANDy*-h5 2 6«^31 "A'f" © 
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CL j \z^^mmm, "a-t " \zfi^mmn-7. h 

S{i^COSDQICJ;t3«iJ^{i^«T.sTt>^S "P-^" 
tie-rjT. 02 8 lc:5^-r7'-5'm:^/\*';/7 7' 2 8 
4®til:*7«i^S "P9" (D$iJIW«-^*,.5t1c*£:§LT 
"A-f" -f >fcf-y>X<i::^t-5. x-^ai;'3A'>> 
77 2 8 4«x-5'ai:^-v;^:^>i?'{f^DQM{cjS§L 

fc. A*-;^ h7'-^ttS:^co*l7B#(r«-x-:S'ai:^A*>>7 
r 2 8 4<D{ii;'3« "A-r** -r >tf-iS^>7.a:;^t-l). 
[0 15 0] 3 3MH, &,~f<D^&->y.y^A^ay^t)^ 

mm-^n^m-t. rtap->x5^Ai'p-;/i^fi^*ci. tcBi 

B^Fem-^CL 1 tSiK-r^dtAiX'^-S. 3 3MH, 
T©->:^5^A^P-;/i7iC*5tiT, ^■SB^FbHI^CL 1« 

T»-5. J;^T. 02 8 {c^Lfc-x-^ffl:^;>'N*-;'77 2 
8 4Te2l;^'r >>f'2 8 6. 2 8 6 ' tt^lC^' — >:t> 
CltllCj;-:3TF«3gPv'X-T-A^'P->i7<t^<i)ci, © 
*JffllS:S^t7JcVi. UtS^L, 3 3MH, i OiftVi^i^lBcCD 
->;^T-Ai?P';/^*ifieffl$tXS^{'Jil2{i^CL HtfSi 

m "a^" \z$,K). «-^<f>,Er \t^m "ury" \z^^, 

^•:>T. Cl®ejilX-f -7 5^2 8 6, 2 8 6 ' «>'7.5^A 
[0 15 1] 

tiT, *^B^©|WI«DRAM®»f^SO:«£ffl:^ffi^SriftBJ 
T^. $feT, ggmLI!if^troViTai'<-5. 04 7~04 
9«. lOOMH, 0^1-gB->;^^Ai'P-;/5'«:^ffiL, 
4©A--X hSt 3®A'-CAS=^-&PtFBlT^{liL.l!)f^ 

<^*«!?-a-^n. n-RAscDmmttmz^utyTVu 

7.*iA:^5n-5. -r-St. RAS/t^y^T 5 6ttA* 
-RASA;Uxm#(i>.r Sr^^L. ^tSCT K V:^ A, , 
J;0^1 1 2XtiM2A*>i7 1 4(0'5-^— 

^•r^>'N*>i7S^©fcie)©;\'— RA S ^ P >y i7«-^<|> 
.CI 02 1 «ffV7.i'i7P'>i7^^0K6 

2fi;:©A*— RAS^P-yi7ft^,J>,c, S:A:'jLfTV7. 

(J),, icj^j^bTffy Hi-x/t-^/^T 6 o«a*?;?nfcA 

>^(Df7y'Zl — yi 8 ('«*&Sn^fT7 HUT.^i-^RA 
KA'-RAI (I =0~1 1) $r%±-r*. 
[0 15 2] fry'^ — yi 8«;i©ff7 Hl/';^ff^RA 
I.A-RAI (I =0-1 1) {Iie^bT, ^l~m 

^S^t-:?'p>;'^SS?1f««^BLSt, wimmii-^nfi. 

^r^^Wimt.mn(r>^m\z^r>xnui:>ti^. ciwj: 
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tugse 4Ha-ras-/\'-casj1M»#Fb^ t.cD 

^-r^iti*0>'^*-RAS5^x->*l75i»ffl■^</)Ic.i ^ 

7HU'7.7i^?iJ7 7 3 4 4 iCA^t) $n-5, Ib 

g CDA*-CAS{I^(CJ&§bTA-CAS/\*<y 

7 7 3 3 8 «*fj^>'i;uxffl^<j>c, *tA. <()cp, ao^y 

U-lr-y hft#B I TSETSr^Sfe-rS. dWA-RAS 

e)^^^n^. ny WT^n-^yy 3 4 4«a— cas 

hfi^«^<f>t., fC^&gbT, ?IJT h-^xfi^CAO- 
s^x.—ymTm^m^<i>^t,^ iin-c as (om'&vc^ 

S^-r A*— C A S A* 7 T «^ <J>c I:: J: -p S nfc^iJ 

:7t 3 4 4*ie.^*TSC0T. A-CASWffili'fk (P# 
■5. 

[0 15 31 ?1J7 HkX'J-ty hft^*c«i d^ifta "A 

Du/i/ft#<(>cL. ©tfScl(lf^3&«A-XhSt1-|gcS3 5 0 
TfrJfetJn^. A-7>hStHa:3g3 5 0*^e>©H-&m^ 
CNTO, CNT 1 {Crt;^LTA-X hS^tiJlElSS3 5 
2ttA*-X h«^7fi^COS I y\'-CASCD 

mmtm\zn-7. hg^^rA-x hftfi^cosR* 

ai:':»irB^CDFB^(Cx-5'iii:/3A'-y7r 2 8 4 

■^cosR*^e.ji]isns. A-CAS^-^^fci«3T 

*^CD-t?. g3gA-7>hS«^COSDQtiA--XhS 
ffi^COSR7S^^.['3SB->XT-Ai'ny i7<I-^<<>ci. «*5 

r>" Oilj^A— 7. hfift^COSDQliA*— CAS^-S 

[0 15 4] ?IJ7 h'U7>ff^Sg3 4 6 ttA*-CAS A*<y 
:7 7A^^.©yj-fe-v hfi^B I TSETtJiJTHUXX 

^-:/;i/fi^(i)c..ctcjic:;§bTJiJ7Hux;N*«;;7T 3 4 

H IC J: 0 D •> ^ C N T C L K 9 $rH-& L-:?-:?* 
^?|J7 HU7.fi^PCA0~PCA8S:5!^-rSo JiJ7 
YU7.n -jy7 3 4 4«tlJIBttJffironSB^JT HUXtCl 
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OSiK^JT KUX(i^PCAO~PCA8T«|J5g$tlfc 
b ?IJ 7 H U 7, «^ C A 0 ~ C A 8 ^ 58 ±-r -5 . 
[0155] S47~ia4 9tC55T^''f 5>i/|g«A''f 
U - 7 H U7> H ( JIJ 7 K U -> > i^^:- H «■§■ * 
.»Ttt =0) T-^1-gS?iJ7 Hl'XA, (ii^a 'Vn-i"' T-. 
}Sf3<7)^1-a5?iJ7 K^;^A, ~A, tS^SE^S "□•7" t 
^^■r^«'&«:S^bTVi'5). A*-;:^ hfl:li4l3^:£$tl 
TUi-S®T, KfiJ^ffl^S Z 4 ;t*lt/Oii&a *VN-f " 
\Z$)^, tSoT. 03 9CD7HU7.H-SC«§3 4 6$:fil«J 
10 -r^^ltl-iScgBWT{42ffl07.5^--:^ST 1. ST 2© 
^*«2 3tff-S5:ijjf^S:fT7i-5. 10 0MH,-Cibf^ 

T^WTi' □>>i7CNTCLK9 ttF*9gg->;^T-Ai? D 

|gcS3 4 8CDa3:/3RCAO. R C A 1 «?'J7 K l^J^ffS: 
fg3 4 6C5ai:t»PCA0, PCA 1 <t|SI— ZL<D 
fhS:3ff3 4 8©ai:^RCA0^:RCAltt^ffib-r-5' 
gilli7n.yi75!fel5iK3 5 6{CA*^ti, ^Wb-^-^' 
€il|A;i/>?.RDTP 0~RDTP 3 Sr^^fS. 
[0 15 6] — ?1J7 K^7.A-;/7t 3 4 4*^5®51J 
20 7 H^X«#CA0~CA8«^J-7^n — ^2 4tCA:^$ 
n, iiMb;t?'J7K^X«^CAl <i:CA2lCj;l3B14 
4 tC^^nfcrU 5^3-^4 3 6 «gBiJ-«)tC:r-yN'7«;/ 
f-^ni^-f'}y'zi-y'^ >d^^i^DCAA--l A-2 t 
DCA 1 A*— 2 $-^^-r^. d^l/'J-xn-T^-f >i''« 
■^*A:^-r2.0 4 6lC^-r±^J-x3-3^4 4 4«?iJSS? 

(i^csLotcsL i*5!^-rs. jijs*;(i^csL 

0«. ±aibfci-5(Ct*-> h«l?*±CDx-^'*<^l 1/ 

om.n (i/Oo . A*-i/Oo ) t (I/O, , a- 

30 SL0cd1SB©A;1'X 5 3 2tCj;t>T^^$ti;/5:^l 
I /Oigg?:=f±©5^-iS'tt*fl5-r^ I /0^ilS?IlIgS<i:*f 

;t;-r-5^i P I Oi^^^^iiUT i/o-t>7.7>:/{cA 
:'3$n«.. i/Oir>X7>:/«ei4{bft^5 3 5Sffl 
v^T^i p I o^«±©x-^'$Jiitisb, ^j^;^ix- 

^'i^^t (D I O. . /\*— D I O, ) i: (D I O, , A*- 

Dio, ) \z^t&-r^. dwifr, Dioi^yu^i'- 

v«^D I OPR HiifeS "A-f" ;S®Tm2 5^-^'iK 
(D I O, . n—T> I O, ) i (D I O, . A— D I 
O, ) \ff')=^^-=ym&\Z$>^, C:<D^lx-^'iS*f 
40 <&aUTej2ISnfex-5'«. 02 7tC^bfcx-:5'ffi 
^■^)V^y]^i;^2 6 8|*3CD^S?7,^'2 7 8 (CBfliStl 

. [0 15 7] mi'?-^'i^^t©t|'Tx-^'i^*f (DIO 
, . A--D I O, ) <&®UTg2l$n;t7'-^«A;i/X 
RDTP 1 t'i-pTSS^^n. ^Sx-^'iK^ (CD 
L, A--CDL) -ELlS^-^miJ^y=}-2%2-&.XS'T- 
f^tlWi^ (DO. A'-DO) S:abT5^-^lil:'3>'\'-;/ 

y7\zx-h^n^. (si^itc, ?ijs*?m#csL 
i®>''^;ux5 3 z\z^^x%0£_-^ntz^2 1 /omn 

50 (I/O, . A- I/O,) t (I/O. . /N--I/0 
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ti (i/Oo . n—iyo, ) ±cos^ox— 
SihiJJ-^yyrizXij^ti^, Wz. m^ta^tifzy'- 

:b D O U T «x - ^' ta A' :7 7 Sr X ^- l/Jl/T ^ SiJfS 
<t#<j)T.si I'i 0. 0 4 9{c5^UfcJ;'5lwai::'7$n^. 

©->7.-7^Ai7 D ^ C L KiC|WI^bTai:^^n^ C <h*i 

[0 15 8] 0 3 5~ia3 7«. 6 6 MH, 
^Wyi; Srfigffl L. 2 CD/N*— C A S^-^^Ki 4 CD/N*— 

uxA, ~A, u^n^enmrn. "a-t" iisa 

1, 0, 1. 0®lt?!l7'— ±ai®ftai 

bibf^©:^-g-tl^1ttC, RAS^^x— >35^Sbf^LA 
-X hiS^TM^COS I tCj;OA-X hS(t#COSR 
d^^^^ns. SiX*.5^-^'€aIAJl'XWDTP 0~W 
,DT P 3 Sr%^-r-2>fc:!!6«^i^6?);S:?iJ7 h* l^Xff-^R C 
AO. RCAlTji^UTKl^Xft^CACtCAl tCj;-:? 

ji^$iJffl)lI-^*E..c*V'^— WEA*-;/"7r 3 4 0*^^.5!^ 

[0 159] cn?>3njTh*^7.«#RCA0 tRCA 1 
!CJtSSbT»j2i*-5^-^'eilli'0-yi7 5!*lHl8S3 5 8 ti 

ejilA;L'XWDTP 0~WDTP 3$:^^-r-£). 5^— rS' 

Xijn-^yrZ 1 2 ^::^^bTA*^t^^A:tJ7^— ^'D I 
^. 5^-^'A;'3xv;i/5^:/u-i7-9-3 i 4li*ij^fiwc 

Al. A-WCA 1 tHii^-x-i^eillAJl'XWDTP 
0~WDTP 3©©J1WTT7^-^'^D I O. , yS'-D I 

o, , D I o, . D I o, ±.\Z7Vi^titziiofs.^-^ 

I O P R 1 , A*- I O P R 1 0*iJfflITTP I 
O^'f >h*5l'A3 3 0$;^hLT*f*S I /OAXtC#t$& 
^n, JiJilS?fB^CSL I \Zi:-z>X^1R^ntz\dv 

[0 160] 3SS<i:LTiiJOj2i^!»-l!if^(CC)ViTlftB^-r 
■5. 057~059«. 6 6MH, ©->X5^Ai?n-yi7 
S'^ffib. 3(0A*— CAS^-feBtralt 4CDA*— X hST 
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COA-CAStiJ0ii*-SSmLftf^S:5^-r^-1" 5 >yST 

THUXA, ~A, 75i-?-n^'n^S "A'f" tlSS "n 
■:7" llEPin^n, B^Fflt, OA*-CASSiJf3ii=*^UiL 
^^T'^gPT KUXA, tnSCTHUXA. , A, ~A 

10 ^^tlfs.\.^t\^•^^:lil\^k^^\z\t.±.^m.\^tzWlh^WiVFtn 

— T*^, Ptrat, *^e,i7D>;/5'CLK0 2^»HUiC?g 
mt^^ffi%'^<bn. -^-WtSff THU-X tea: OfTi^tJti 
^A--RAS5^x->Ol!lf^«Mj2!i®a'PT$)^. ^iU 

7 HV'Xd^CA 1 iiCA2\Z^<r)^AA\Zm^ntzy 

DCAA— lA— 2«^a "A-r" -r^t. 

{CHS "u^" C9CA2~CA8trJ;0?iJSS5li^CS 

L oija;ux6 0 0 t^t^. i»a 'vw \zCAiifim 

20 ^^n^^tC^jyU-xn— >i^«#DCA lA*-2 
ij^m 'VW Jc;5:0, ^©^?iJjSS?ffl^C S L 1 ttA 
;i/X 6 0 1 \zfs.^. 

[0 16 1] ^F^t, X'A*-CAS»JOji*-^aib#<^ 

tm'^^nz.iz. :/u-b-y hli^B I tsetoa;px 

6 0 2 ttioT'J-fe-y h$ti;tA— X hSthScSS 5 0 
«->XT-Ai'P<;/i7fi^<i)ci. <^2 3ttt-|&ffilf^*S«i& 

fe. A*-xhg4$:fi-Scb^c^tcy?;i/X6 0 3©;n'-x 

hi^Tff^COS I ?£%*-r-5. «eoT. g^DCD^ffib 
^^7!)^^.(D;n'-X h:g:?&^-riiS "P-?" OA-X hS 

30 fi^cosR*t^^5n-i), ::©/N'— X hfim^cos 

R J: 0 A-C A S ^-feBtF^T&t^tlt^ tlfcT^-^'^ta b 
EFBlS:*-rii®A*-X h«ffl-^COSDQ*i%4-r*. 

[0 16 2] 03 8 IC^bfe^JT H^XA->7 7 3 4 4 
tiA— CASA-;/7r 3 3 8 ?>%^^ti;tiiS "A 
'f " 0$iJ^A JUXm^ <J)c A IC J; D /N*— C A S fij D ii:*-^ 

(BtF^t, ) \zxti^ntz^mn7Yv:^^vy=^\^. 

aittbfc4ia®?'JT-HL'^ft-^*^^T^. yiJ 
THUXffl^CAlia. ^Tfiiroj^JT HUXm^CAO 
40 tS^HS "P-i?" $iJffllA;l/Xffl-^<i>c,COlfeS 
"P-^** ®®i»^iis?]2^P>;/i'-y-'f i7;KDFBl, US "A 

a "A-r" OAJl/X 6 0 4 ?iJ7HUXffi^CA 

m "ao" ^mnr^. ^nic^ox, ^js^ff^cs 
L o«iiS "A'f" wa;1'X6 o 5 ttj.^. — ^F^ 

t, X'(OX:h^\T\^U7.A, (=1) iA, (=0) t 
t^mt, T<^A:'3?iJT K l/XAo (=0) <tA (=1) 
«^ ViTgitB b5^- ^'eiHAJI/X R D T P 0 ~ R D T P 
50 3 **609, 606. 607, 6 0 8 ©J;-3(C^^t' 
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-5. 

[0 16 3] WM^m^C SL 0 (D/VIT. 6 0 0 IC J; 0 

mip 1 o^g^t^aurm i (d i 

O. . A*-D I Oo ) t (D I O, . A-D I O, ) iZ 

ti'etimm t^m "u^p" (D'r-^tmm\z^ 

tl-^)V'^-yi'^^2 6 Sn(Dni^^^y'^2 7 S a. 2 7 
SblCfiflEl^n, -?-C9t^RDTP 1 6 0 6C9B# 

IC«DIO, ^tMiSL.fc7U/5^2 7 8 blCfiflJ^tlfe 

y'-iS'fj^mti-^n^o mm. ^f-^ihtiJ-^yyT 2 s 4 

CSL 1 ©/mx 6 0 1 \Zi:K)m^-^nrz7'—i$'\tf$2 

i/oui^iim.2 p I ot^n^m\:'Xm2^—s'mn 

(D I O, , A-D 10. ) L (D I O,. A— D I O 
. ) IceiiSn, ^0^^>y^2 7 8 c. 2 7 8 dtCffi= 

St$n-5. Dio, tDio, i.oi^r-^M'tn'ent^ 
m. 'vw iimm. "u^" -Q&^z.tifi»^, rdtp 

2(0A;1^X6 0 7tS5-yf^2 7 8 c tC8f jK^n/hT^-^' 

10, tD I o, fcei^^ns. iHiiatt^s "n 

[0 16 4] 02 7 (C^rfii^X-r >;/f^2 7 6«(f)cL© 
"/N-f" 0/t;UXP{CioT:t74^^{C$.^„ L*^ 
J&lHilIflf^T-CWD I O, «ISrai;T7>y5^2 7 8 c 
icK=m$n/t5^-:^75i, RDTP 2cDA;UX6 0 7IC± 
Dx— ^ai:^A--y:7T 2 8 4i::ej^$n;t^, aji-;^p 

\-tmm "aO" IC>^-So T-St, dCX-f <;/g^2 7 6« 
:r>t^^fC;5:S. eeoT. T^-^i^D I O, tDIO, 
±®x-^'(i7-yg^2 7 8 c > 2 7 8 d JC-?-n^*n»ja 
^CD^, RDTP2 0/i;l/7.6 0 7(C<±:0 5'«;/ 

5^2 7 8 c icffi=iE^nfex-^'*im;'3$n. -^-ois^ii 

a "ort?" <Dx-3'RD3d«x-^'tB;'3;N*'y77 2 8 4 
<&:^M.Tai:^$n.5. RDTP 3©/tJl/X6 0 

8lcJ;0^-y?^2 7 8 d {cBflE$n;tx-^*iai;'3^ 
n. ^®ig^7'-^'tfi;^3A'-y7r 2 8 4\tmm "/N-f" 
©5^— ^RD4S:tiJ:^-r-5. lRlfilt'?lja*?«-§-C S L 0 

^ftcGS^n^. iss "DO" tiia "A-i"' 
*ix-^'^Dio. tDio, ±iz^n^timm\z&m. 

^tli>Z.tf}^^^, Cin?>x-:$'fcRDTP 0 tRDT 
P1®A;1/X6 0 9. 6 1 OiZJ:-:>T m'AM^-^n. 
-^mijnyyT 2 8 4ttiS31 "P':?" ©x-^'RD 5 

tmm. "A'T" ©5^-^RD 6 ^)ii;^(:ictb:'3-r-5o -5-® 

iSS "/W" CDCOSDQII.fcoT7'-^'til:^;>'N*-;/ 
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7r 2 8 4« "A-f" <>kf-y>Xi:;iiS, 
[0165] S 6 4 «S*?^nfc— ^CDA->i7 Sr^ffl U 
T 2 ©A'-C A S#-^B#Pb1 t 4 ©/N*— 7. hiT'^tij 

y\*-CAS*JOji*-^tBL#^. Btrslt, Til-gPBSnjT h* 
1/;^CC 0»Cj:-5)A-CASSiJ0iii!>-»ji*-#^, ^Ffl 
t , , Til-gK^JT h* l/X C D 0 JC<k -5 A*- C A S fij 19 

<bni>. -^-LT, B^Fe^t, , t, , t,:, SU^tuTx 

•r-^QAo tQA i^im^b^n, p^Fsit, T^-B-e.ti 

*^ffib^^!CJ:t3B#H t. , t. T2 f-;/ h©x-:5' 
QB 0 tQB l/iiili^«llcai:^^n-5, 9#F5t. T^T 

^^'-■5f^:h-^:^^>if-Sii^\z^K)nmt, -e5^-^'{fi 
r^n, T%-a-?.ti-5»ii*-^^icj;o^rBn, . t, -c 

20 ^DC 0 i:DC 1 *iA:tJ$n-5, t, T 

DO tDDl/6<A:^$tl. B#Fb1 t,, t t,,T%ii-^>nfc 

5^-^'-i;#^^{CB#rBl t , , i t , , -C'r-^'©Sji*-*fiJ 

[0 16 6] 0 6 5HS*?$tlfe— t?©A*>^'^£fflViT 
2 OA*- C A S #-^»#rBl <t -4 © A— X h fiT'^Ui L 

7.^y^W}mtm& A\z^\>^^WiV^iiWi-'n$,^, 

lk©a;1/X5 3 6{cMJi£:-rSf^gB->X7"X.i'P-vi7<i 
^<t)cL. ©/i;i'X©5!^^ffi»r-r-£>. ti£^T, B#Kt, 

T^-^'tlwi— ©■7^-^7Sim:'j$n^t{c;^«>. |S|:^(c, 

^75^2l»f$nfcf*ggB->X5^A:^P>;/i7«|^gBJiJ7 H 
fi-S:^©I)!ifP€— B#f?jt$-&. B#ra tstr5'-^'©#ii 

40 «-*jS»f-r^. 

[0 16 7] 06 6ti2©/\*-CAS^-^B#rBlt4©A* 

x-;5'QA0~QA 3*^ttS:^$ns. S)^, NfFbI t, T 
^2A*>i7©fiHi<t^^i:B§P4 t, T©^tllL^^lCJ; 
O^FBlt, *^^iiiK-r-S5=-^'QB 0~QB 3*«U1:'3$ 

n-5. P#FB^t. -Q—-:)<Dnycr\zn-r^mn-y^)^\— 

50 (0 1 6 8] 06 7«2©yN'— CAS#-SPfFBl<i:4©/N' 
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giT$>^. strait, x*mi/^>i7\zMr^m^it^^t 

B 2;^?^*m:^$n^o B#Fp1t. TiraS "DT?" 

XAs (CJ:-:?TS«$nfc^l A>i7c^gEffib#^*^^ 

b, ^1 A'>i77&^^CDSgmU5^-5'QC 0 ^QC 

i^bxaa^b^n^o ^o^, s#rat, xw.2ny^(om 
^n^o Bfr^it, T^i/\*>i7(-*f-r^7^'j5" 

;ii^m:b;^n^o -^co^, B#P«1t, ^^2 A>i7lc?i-r^ 
[0 16 9] 06 4-0 6 7<Z)»ifPl'KabT. -^c^ 

[0 17 0] ^(D^'mm 

AS$:fieffl-r^Cli:tCck-pTlli6^nfcCi:;&^i^^o b 
*:S!0^(DR^DRAMtil/^;W\*-RAS$:^£^ 

bT3IJS-r'6:i<t'bT#^o i/^;WN*-RASic*rT^ 
«-ai&f^^^tS0 7 tK®bTKt-ltt9>^b;^Co *^0>^cD 

|WI»I D R A M 7^^ U ^;U/^— R A S tC J: o T Sjf^-r ^ 36 

CDftfi CO IHIS& IS-^ CD ^ S T ^ ^ c 

[0 17 1] 06 %\t.V^)^n'-'^KS^mM't^'^'^ 
<Dl/^;UA*— RAS/^^y 7T<O|¥)ffllHl8S0Tfc^o Ir10 
tC*3ViT, RAS;N*^y 7t 5 3 8 Sr^figt*^ 

A^'^/N'iy :7 r 7 0 i i^mm^ l 0 8 ti, 011 t'^^ 
nfcA;UXA*-RASfflcD;^— RASA*^vr7y 5 6 TCD 

A:b/N*'y :7ySij:iwi^lHlgSi 0 8 Tfe^o mfflm 
Kl 0 8<Dm;bfri^^y5^5 5 O^iibT^l A*>i7ffl(D 
^l/\*-RASm^^*lHlgS5 4 0 t^2A>i7ffl<0^ 
2;\*-RAS{t-^^^lHl8S5 4 2 IC*illCS^-rS. ^ 
l/N*-RASfi^%^lH]SS5 4 OiiTKUAA,, 
T^*$nfcA>^S^fI^A-SRAl It'^b^bT 
mi A>;j7/\*-RASm^^K=l£-t'^fcfi6<D:7U :yy7 
n-;:/5 4 5S:=fi-bTI/^^o :7 U >y y:7 D ^ 5 4 5 frS 
NANDy— h 5 4 4, 5 4 6 T^^^^tl^N ANDJg 

[0 17 2] 7'J^:/y:7n^;/y5 4 5CD-A;b«gii/N'> 
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SRAl 1 t> U :7l/:y->^Xti^~- F 
^^Sjf^fe^^^^ti^T. h^- HlC*5i.^Tii3S •V^-f" ft 
-^S:A:b'r^NORy-h 5 4 8 cDai;b«l:it^S!^n, 
^XtimtnW^^ \ 0 8 7&^e»(Z)>'\*— RASfi-^$:A;'7 
T^o m2/\*-RASft^^^lHlSS5 4 2CO«J5Etimi 
/\'-RAS«^5!^[El8&5 4 0CO«^t[^-T$.^, t¥ 
oT, A--RAS(^Sttit:B#tC^1^gBTHl/XAM3i^^S 
"D-i?" . ip-^A-SRAl ItmM. "A-f" ?^te>:7U 

10 T% mi A*>i7A-RASffl^*.c. \tmm "/W" 

^y^$tl>2>o Z.COL^. m2A*-RAS«^%^lHlSS 
5 4 2[^C5[)NORy-h 5 4 8 ' fri^S ^Ititf 

-r^cox. :7U ^>y:7D-/y 5 4 5 ' tttAtacD4*^<^*i 
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(Translation of a notice from the Japanese Patent Office) 

MaiUng Date: April 4, 2000 
Mailing. No. 096642 

NOTIFICATION OF REASONS FOR REJECTION 



Patent Application No.: 5-242932 
Examiner's Notice Date: March 28, 2000 
Examiner: K. HOTTA 
Attorneys on Record: Takehiko Suzuye 

This application is rejected on the grounds stated below. Any opinion 
about the rejection must be filed within 60 days of the mailing date hereof. 

REASON 

A. The invention is unpatentable under section 29^^^ of the 
Patent Law on the grounds that the invention is considered the 
same as the invention (device) described in the specification and 
the drawing(s) originally attached to the request of the following 
patent (device) application (claiming priority based on the Paris 
Convention), which was filed before the filing date of this 
application, and the Gazette of which was published (publication 
of the Gazette containing the Patent or pubUcation of the Gazette 
containing the Utility Model) or disclosed after the filing date of 
this application and that the inventor of the present application is 
not considered to be the inventor of the cited patent (device) 
application, and at the time of the filing of this application, the 
applicant is not considered to be the applicant of the cited patent 
(device) application. 

REMARKS 
[Re: Claims 5, 8 and 9] 

The originally filed specification or the drawings of the following 
Reference 1 describes that four pairs of up and down lines for each I/O line 
(corresponding to the I/O bus) are used in common by a bank 12 at the left side 
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and a bank 14 at the right side. 

The applicant states in the written opinion that the present invention 
differs from the invention of the senior appUcation in that the I/O bus is 
disposed between the banks. However, claim 5 merely recites that the I/O 
bus is used in common between the different banks. 

It is suggested to add the structure recited in claim 7 to claim 5. 

The claim(s), which is(are) not mentioned in this Official Action, is(are) 
not rejected. If a new reason for rejection is noticed, a further Official Action 
will be issued. 



Reference Cited 

1. Jpn. Pat. Appl. No. 5-248359 (Jpn. Pat. Appl. KOKAI PubUcation No. 6- 
195963) 
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^r:ilsf)(Dm2^mt. 30 

fca607 Kb'XA:^¥®i:. 

^ ^: 'J A* > ^7 tc*f f 5^ A- — v'-y-'f JUS: 
^■Tt^- ^' *Brl£-r -5 & y ^ U /\' > IC^* J«;-r -5 7 >y 5^ 
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H^ie^ u A* > (D ^ ^ v^-rn*^— o $:ii^-r sfcs!). 

flfII27 h'U'7.SrA:^i:L, ^ •>'5^$n;tgtgSiBSU'^JP 
$ nfc ^ ^ U A* > {c Stt^kfl^ * m b T T 5^ 

^^-^m^ny^T^-st\^-c^ts-r^2;io\z-^ntz.^ 

5^-^ til:'3 A* 7 7 <&:^M^THfttE^1-8Bi^ P ^7 1^ 
T. 

m\vsc.mzw3\^t\^^\w^2^'y\iv vm^\z'^ 

BfiiettS:«A/m:>3A*x«. ^n^'timiso:m2 A/ 
^iin7.mz'ii\i^n. ^ ^ tcn^ A/ai:'3A-xiftt^ i 
■Bca'm 2 A/m:'j«i»tc^)-it e,nT*5 o . 

% 1 A/tiJ:^/\'XSf 1 Rt^ll 2 AllJ;'3^Sf 

n, ^2A/Hi:'jA*Xp<7)^l&l/^2A/tiJ:'3i^Sftt 
*aS:C)3nj3SJ?X'r ly 5^2:® DTPS Lfc-9-:/7 Ix-f 

2 f<y vmn<n%\w^2^-:r\iv vw^\z^t\.^t\. 

[0 0 0 1] 

COT. f^Flcitf'^iaa^B (CPU) «J:57a:51-g5->X5^ 
A*''e©->X5^i>.i7P-;/i'{C|5|M9bT. ;*^r'J-fe;P7'U' 
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[0 0 0 2] 

a)rzit>\z\tt. cpuomf^mm^mm-r^ctt. cp 

o^-r ^ o y □ -fe u/ 1t CO J: p TiSf^W C P u v^T 

^D*;/i^J^Jg^gC7&^*3 3MHz , 6 6MHz ,100 10 

MHz chs^o, ^n\z^nmm^ay^mm\t^r^ 

^^^&y-(i-^^y^'y>yAy^'^X)<^U (DRA 

M) (Dmi^mm^. mmn:\^rzcpv(Dmipmmt^m 

[0 0 0 3] DRAMtifrTHUXX hD-yfi#A- 

-yfi-^/\*-CAScoett{bt'ci:0^^y5^^nfc?iJT K 20 
U 7. <7)fiS ^ ^ U fiS;!)^ ^ - 5^ t&^t"- m :^ /n* :7 t 

^m\:'Xmti^n^^x(Dm^\^mm. ip-^s/hA-RA 

^ -trX^PpIt^ A*- R A S ^-S^P^PpI (1 a tency) <i: l/^totl. 
^ bT/K- C A s <Dffitt>fb;&^ 7^-3^ m;'7 i TcoPtFalti 

A-CAS^-&^rpT<hV:^t)n^o ^^tCSfc, DRAM 
m-^^iUl^WX&^o Z.(D^Z)U^m\Z<^ODRAM(D±i$^ 

tz-^'^^nui^^ 30 

[0 0 0 4] CPUCOidf^itS^, DRAMCOct^:^* 

^'Evo^Wii^mmho^m^mmT^fzib. z3>tfaL-5^ 

(cache memory) ^0? frSn^iSjSTiSffi?^yN*^y :7 r ^ ^ 
U^WT^o dcO^A-^yS/^^^UtlCPUtCj^O^^^ 
^U75f^'b«5g{C^«^n^1t^5=^-5'S:K=l£-r^o CP 

rSiSx-^eill7^i^+^ ^ U 7^^ ^> C P U tCit 

^m^^-To :i:iXm^m^nrzy''-:^\t^^^yz^D.;< 

^utcRfS£$n> c pui'iUDtts^n^o ci-^lt, c 
(o^'-^\z^'r^Klm<Dmmt^^^ -J '>3. u e>ii5 
m\zm^\h^z,^ti^x^^^o\zn.'ox^^^^. ep^., ^ 
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(Cc±:oTCPUcO^«B5FBl^fcfc6bTLS-5o fifo 
T, i^^^U (hLT^^-r-SDRAMtiiiSiSllflf^coafig 

[0 0 0 5] DRAMtC PUXfri^-\--y>'^;>^^'J 

;U^- K t fc»fP^- F ^^t-^ D R AMtSi^^*^ 
nT*5 0. ^tl^Slf^^- Hti*git#fffS^^3. 969. 70 
6 ^&tX^4, 750, 839 -^II^^^tlTl^-So 

H^*-r^DRAM(0;?c^U-tr;i.y l/-f tl. ^©:co-tr;u 
7^t|wi— T K U7s{Z^^XT^'t:XX^^J:vlzm:^^i4 

'o\Z'^n^nxi^^o y'-^\tmmLxmii,^s>^^^\^ 
mmv ^^"^mu ^v\zz^y hUi^:^^ \z-^ff3 iz^n 5 

n^o -7^;U^-HS:^-r^DRAMti5 tf hi^±<^ 
[0 0 0 6] DRAM(C:foV^T^— v^:— H^X^^'T-^ 

^A^r- H^sA-R A s ^ >ifxm—ny h 

A*-CAS^^-f ^>^T/\*-CAS 

^^^^r^^A^r-H^^-r^DRAM^l, ^JTKl/X<7)il 

t^oT, 1 0 0 -Mb i t/s e ca±C0^i5Vi^^U^ 
J^ipi (memory bandwidth) "Cai^&^:^ci:^— SrT^irX 
■r-S^li:, IP'5/\*-CAS-t^-f iJ7;i.»$FB^^ 1 0 n s e c 

i5ViTA- C A S"9--f ^;l/P?prBlcD^8StiSi2^^i(,f^B#(C 

P U(D>-X7^A ^7 D i7 tClWISB LfcSlf^TtiTS \^^(DX. 
CPU:^^Mmit'^n^m\Zy'-^i^mi^Xy'A{mrz\Z 

mmi^fzDRAMmmmm^^mi^u^tiitiu^fsi^^o 

[0 0 0 7] iSoT, -r^ ^aya±y^U^commc 
PU t^m^^t:>it^rzisb. CCD-T^ ^azra-t^'^cD 
> X -T- A ^7 □ ^ <h HIS! b TiSiiT^- 5^ tC y ^ -fe X -C 

^^[wiffiDRAM(7)gB%7ii^^*^nTi.^^o Mi^^um 
^(Dm^\^u^^:^^. ^mDRAMizm-r^-^^fsimm 

9 9 2^4^IC%fT^n/cNIKKEI MIC-RODEVICESCO 
mi 5 8M-m 1 6 iMtCM^^nxVi^o 

[0 0 0 8] mmDRAM\zi^'T^mm^m(Dit:^tm 
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r^dtTi^MlCM^ bti. DRAMSJRtC:fel/>Tt!jf^^ 
-h**il*?-r^#iJ(J, 1 9 8 9¥5^ 2 3 B#5^ff«* 
@#ff#^^4,833.650^i. 1991^1^22B# 

^noin-mmMzmm-^ntz^mi^nm^m. 98?. 32 

l^-- !f-S^*^ CO l^— tf- f- AX«fl[®*i ^ omSiE 

tC^HT-^7SVi<i:Vi-5X^*^S&-5. 20 
[0 0 0 9] 

W}i^^mummDKAu^mm-t^::ii\z$,^, mta 
RAM^mm-r^z.t\z$>^o mmz^ xt)^—^x\-i 

z.nz&^. m-tiz. xti^-'^y.umts'f-'^(r>mz 

"E^) ny ^m-i-^—^(D^mW-:^=^^} J-yy\z^\/^ 40 

€ ^ [Hiss Wr ^ ^ ^ 'J SrS^T ;i t (C * -5 , 

[0 0 10] 
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[0 0 11] i»^«^>^:'Ji?M«. (i>7S< tt)2f@©;< 
[0 0 12] 'Ji^M«B$^?iJWtCl^{c;5:o 

[0 0 13] i^mvf^^')mm\tnt.mz^m-^ixrzSr 

^ ^: 'J -fe;Kr Bf IE $ nfc 7^- h* -y h IS (c^ m Ix 

•r^:tiie>05^®<i:, WI2*fJifc;t*>y H^CDS:J:0#<C05^ 

}iv hm±.\zm^\^^ntz^-i^^^m.t^rzmzm^ 

[0 0 14] ^/t, *»BJ©i<^«^*:^t'JSe«, frt 

^ tifci^oDH 1 ?ij t ^ 2 ?ij ic^n^'ni^;p- x^t ^ 

nfc^ 1 ^JP t ^ 2 ?ijp -5 ^ t U -fejl/T t . 
HtllBm 1 ^^iJWl&tlSl-CD^ 1 T^-^^tmllB^ 2 ?iJOl& 
1 11-®^ 2 5^- ^7 ^ t ^ Itfig ^ nyci5^- ^' A*X t , 

firtH&m 1 mm^mm-^m, i ^Jtifrta^ i T^-^'^t 
(Dm\z^n^timm^ntzw, i s^x-r ^^t. mFiB€- 
w, 2 ^jp s:«fiK-r -5 n 2 t mie^ 2 7^- ^ t opbI (c 
^n^n^s^$nfc^2jg*?x-ry^t, wtB^ix- 

tx^ J; p ICMIBM 1 jiS^X-f -y 5" tig 2 SS^X-f 
[0 0 15] 

tC*f LT «T ^ ^ fc* ISI-CDtJ^X «#M# 

<D«. cic5a{ri^sF-eji«<?5ai^$r«-r-5#ic«iB^T- 
[0 0 16] :^^mm(r>w\mDRAmt.m-^yzr±.\z 

^ (iwin) ':7i-;l/CMOSMjge?iSS:ffifflLTS!f^^ 
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n. 0. 6 — 0. 6 5 VC0L^l'i«jE*=&-r^N5^^:^^ 

3. 3V(DmMmj£y c c:/)mm^n^o 
[0 0 17] ^^yomm 

ie^^-rsT^^o ^^mm(DDRAM{t. 2, 09 

7, 152 (2M) X 8 ti^y hT^^^nT^c 1 6, 7 7 

7, 216 (16M) t:^^' hCD|^SBDRAMT$»^, pC- 10 

^nfc^i/\*>>:7 1 2 <h0 2('^$nfcS2A'>>:7 1 4 

(C^J^fiJ^nTl^^^c S'A>^ 1 2, 1 4^i$^,tC±SB;< 
^^J-iLJlTU-^ 1 6Ti:TSB^^U-tr;UTl/-f 1 6 BT 

6T, 16B^i^n^'n4, 1 9 4, 3 0 4 (4M) 

[0 0 18] ^fc. c:cD±gBSlXTIfB;<^Uir;i/yi/'f 
16T. 1 6 BtS$^[;:£*TP^b'&5 2Mt:^y h;^ 
^U-lr;UT*^^^'Jir;U71/-r 2 OTL. 2 0TR<h 20 
2 0BL. 2 0 BRtr^^^^^nXV^^o ClC:i?&;<^U 
-tr;i/T^-r 2 0 TL. 20TR<t20BL, 20BRS: 

mt::^ 1 4 ^ ^ U -tr;i/7 1/< tWT^'ho^ii'r^o 
t?^0.§A>^i2, 1 4ti^i-'^4^^'J'fe:;py 

v^^o ^-btc. ^n^»^i-S4^^u-tr;uTi/<ti^ 
n^'n8f@o-y->^/^u-tr;uTW (utT. -th^^Ti^-f 

t^-r^) 2 2TL 1--2 2TL8 22TRl-'2 
2TR8<h, 2 2 BL 1 --2 2 BL 8 2 2 B R 1 — 
2 2 BR 8tC53^fiJ$nTl/^^o U-l' <7)^n^* 30 

ntl2 5 6*(D-fe;l/fT^, 1, 0 2 4*:(7)-tr;U^Jc^V h 
U !y^XJK^T;^ci:^2 5 6 K}iy h CD^ ^ »J 

[0 0 1 9] &/N*>^ 1 2. 1 4IC4ot/iT±gSy^:U-fc: 

JUTU^ 1 6TtTgB;<^:U-t:;uy K 1 6 B^coPsltr 
tifro'^i-iJ^l 8;i>^BB^nTV^^o ^/^>^ 1 2, 14 
(Dfry^Zi — yi 8ti&+»-y7l/-r[^ic:&>5 2 5 6^<Dfr 
IP^'7-KSI<h«l^L. fT^=3-5^1 8*'^^iL>{-?* 
li^{CE^J$nfc&-h- T^ityTl/^fM (22TL1, 40 
22BL1) . (22TR8, 22BR8) [^(DU 

>i7l2. 1 4tC-^x.e»nfcfTy HU'XlC^c;^UT4* 
<^»7-H^^&ii^T^o fip-S, ±gBfcffltl-th:/7l/-f 2 2 
TL1-'22TL8 (D^'T^m^'^tirc—'ZXD'^ZfT U-f 50 
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tC^D^t^— *CD»7-H^^. TgB:£fflll1^*:7y U'-f 2 2 B 
L1-22BL8 (D^-Cm^-^nfz—'ZXD'^yT U-f 
:Btt^-':*0»7-Fgl<h. ±gB:&fii|tl-yy K 2 2 T R 
1 - 2 2 T R 8 (04^ TiiJR^nfc-tPCO-t^ U-f 
tt^-^cD'?- FISch. Tge*fi'Ilt:/Tl/-r 2 2 BR 1 
- 2 2 B R 8 O4'T'ilS?$nfc-::>0D-tl- U-T lC:Btt 

[0 0 2 0] ^l/\*>^ 1 2(7)±gB;<^Uir;i/TI/-r 1 
6T<hTgP>^^Uir;L'7U-r 1 6Bc^:&fii]^t. ®2y\* 
1 4C7)±8P>c^Uir;i/71/-r 1 6 T (hTSC^: U 7 1/ 

1 6B(DtEmmz^n^n^i^z2-y2 4;o^es-r 

H^iSiltcBE$n^2 5 6*cD3?iJiS^^itt^^n. 
y7l/-r22TL, 22BL, 22TR. 22BR(^M 

6^i2^@cog!f}g-r^■t^y7u-r^cJ:^T^^w$nT^.^ 
&i/o/N'x2 6ti4*fc7)i/o^'riKj5£^n, # 

^JiSJ?X< V 5"RZ/ir >X 7 > y ^ii UT^ffST^ e 

[0 0 2 1] ms\t. Ma!co±gE^^:Uir;i/7l^-f 1 6 
Tt'fe^-y-:/7l/-f 2 2 TL 1-2 2TLS<Do^^^ 

#@(Dit:/7i/-r cintcMigr^ i/o/\*x<DEg 

^^fHTS^o &m(Dmi I/OnX2 6 L<h;&fiilcO 
^2 I/0/\*X2 6Rfi-9-y7l/^2 2(^£*ffliJSST»7 
-FIgWL O-WL 2 5 5 chtC^frtcE^tlTt^i^o ^ 
15:0:^2 I /0/\*X 2 6 L, 2 6 Rtl^n-^'tll /O 
( I /Oo . A" I /Oo ) <h ( I /O, . A- I 

(I/O: > /\--I/0, ) (I/O: > /\*-I/0 

[0 0 2 2] +l-y7U"f 2 2tiSr5Ibtf (folded 
bit line):^^Tffi^J^tl. ^- KIIWL 0 — WL 2 5 
5tcSlt;^l, 0 2 4*f(Ep-^, 2, 0 4 8*CDt*-/K 

32^.sS;t;:^^U-t:;U3 0;^^{4®LTt^^^o mlt^^^YU 

2 2^m^'r^\dy hmM2 8\m^^<D^y 
(2^||JS0fjTfri2*K^f^;/ r-:^53^tt6n. 

B tZfirg-r^*S:C0^ 1 t: 2 8 L 1 - 2 8 L 2 

5 6<h, mi&^E\z^mr^^^(Dm2\dyhmm2 8 

R 1-2 8R 2 5 6 t\Z^^f^nT\^^^o ^1 If^y hll 
gf 2 8 L 2 t: ^y hSSfflf 2 8 R tf^^f^^32SI;iffi?ii 
^nxii^o ^<btC, SI fc'^y h«|ffif2 8L(0^-6»^& 
#gc^e^y h^gJJ (Sl-th:7gf^r^) 28L1, 28 
L3. 2 8 L 2 5 5 tffl&#@(De^y (S 2 

-^ZfmtT^) 28L2, 28L4. 2 8L256 
fri?tir--r^ir>X7>y3 2 L^JiJSS?X-f ^y^3 4L 
^^LTSl I/OAX2 6Lf^<DB5fBmi l/0«l?* 
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-5) 28R1, 28R3, 2 8 R 2 5 5 tfBlgcSB 
(D}iyh^M 2 ii-r^) 28R2, 28R4. 

2 8R2 5 6«*tJiS-r-5-fe>X7>y3 2R<i:?iJS 
^X-i^y^Z 4R$:frL.Tm2 I /OA*7>2 6 R^O® 
1 I/0^*ft^2 I /0^*f(C^n^etlSi^$tlTVi 

[0 0 2 3] I /O^tX 2 6L. 2 BRT^l I 

/omn (i/Oo . A*-i/Oo) (I/O, , n- lo 
I/O, ) \zmm-r^mm^7.-i 'y^\z^m-^ntcimi 

mmW^'LO^ L 2. L 2 5 ^2 I /0^*t 

(I/O: , A*- I/O, ) , (I/O, . A- I/O 
, ) {Cg5igbfeiFiJjl*5X-f ■y^lC^igg5n;tm2?iJStR 
ULl. L3, L 2 5 5 <i:¥fT(c3^S(cEjnj^nT 

— ::)OD^->?diSJ?^nfc^tC^JM*?«L 0~L 2 5 5 

I/OA-X2 6L. 2 6 RtC^^mi I/OSIMill2 
I /0«?*ti2 t*-y hr-PftSf^^«ti^-r^7'-^' (CO 20 
ntinuous data)$'Jltt-r^o fiP^, # I /0/N*Xtca&-5 
miS.U:^2 I/0«g*f«2 t*<;/ hOTx-^'^f^^ft'S 

[0 0 2 4] *fJt;-tr>XT>y3 2 L, 32Rt]gi^$ 

-rs-y-y7U"i'(*iic$>^*fi^:-t>xT>y3 2 L, 32 

RS:jli;T?:ifJSt*-y h«ggp2 8 L. 2 8Ri:^n-?nS5 
;a^tl-5. EP-^, ^1 I/OAX2 6L©lll I /O^ 
*f<h^2 I/O^^tt, £#JlC|S!|gT^-y-^T Iz-f (0 

(Si-y-^b'-y tfflifcsacDb--;/ 

*f (Il21j-ytf>> h^gftft^r^) i:*fJC^JSS?X-f 
Sn^. m2 I/OA-X2 6R®I|1 I 

/o^*fi:m2 i/o^*fn. ^m\zmti-r^-^zf7u 
■i (s^-a-f) ©^2 tf-y h^p®5-^^is#a©b*-v 

[0 0 2 51 tJEoT, 01&O^0 2©«-y-:/TU-r®f 40 

<y vm%\mz\z7n^nfz.^o\z^-77v-( 2 2 ©mi 

mi Mv h^SftMiiL)t I /OA*X«, m2 \L-j 

ptraaLit i/oAxt325(:ia?iJ5n-5. bp-^, ^ 

IS#B(Cfi:Hbfc^-n^tlomi I /OAXtidWAX 
lc^ttUfc-ocDii-:/T^'r(^©mi f-y h^Ptc^fc 

oT*3 0. fflSc#ltCfi:@Ufc^n^*ncom2 I/OA* 
X « ;i WAX (C^^ b fe- 0(7)-y-:/7 P-r l^om 2 e ■;/ 

*Jtt^mi&U^m2 I/OAXWmi&y:m2 l/0«l 50 
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nil. z.(r>^-f7v^<r>^\L-jvm^(r>m^^mt. 0 

[0 0 2 6] ;i5:*3. H(rt2S-t:>XT>:/3 2 LX(±3 2 
R«. P5^A'^;U-fe>xy>yt^)-f5lffl h7>X7r h 

^ > v'x i N5^^ :^;i/-fe >x T >7'Ro:#{t:s.ixyu 

^ -V - vlHlKT^fiES nfci>»0-t >X T >:/S:<5effl■r 
I/OAX2 6tt. ^J-^ffl h5'>X:7T h5>v 

X 5^ *fflwr -5 d t J: 0 is*5 $ nfc-tJ-:r T i-r *^ e, 5" 
ycJ6o*a I /OA-x-e$)-5o 

[0 0 2 7] Jig201RO:0 2 1C*3ViT. &A>i^ 1 
2> 1 4-emiRU:m3^^:U-fe;P7K 2 OTL, 2 

0TR<7)±gBtr:in€.fc?*i«;-r^ i/o^sjRso^yj 

^^-i?|5iiig3 STL, 38TRi:. I/0-t:>X7'> 
yRO^^-f >H^-1*A4 OTL, 4 0TRdi^n-?nfi: 
Sb, m2SyJm4^t'J-tJl'TV'-r 2 0 BL, 20B 

R(Z)Tgp^c;ltl6lc*^^&•rs i /ouwR^^n-f')^ 

■V-vEhISSS 8 BL. 38BRi:. I/0-tr>XT>:/ 
S.t/t7-f>h*^-f /'?4 OBL. 4 0 BR*^^tl^nfi[e 
■r^. I/Oi^]15?RtXyU5^-\'-->'lHlK3 STL, 3 
8TR, 3 8BL. 3 8 B Rtt*fjifc;;< ^: U ir^L'T W'-f 2 
OTL, 20TR, 20BL, 20BRrt©I/OAX 

2 6®*ft^n^n«i!^$n-5o 
[0 0 2 8] fip^, I /o^ss^&rjtT^'j^^ 

oA-xw i/o/N'x^ft^n^'n^iBg^n, fflS:#s<D 
I /O^^S?SO:yj?^r-vlHl8S««;t^^^:'J-b:;i/T 
i^-frt^fliiscse® I /OA'x© I /ony.nt.^n'e 
nw^^n^. j;-s>T, s-A*>i7i2, 1 4 rotate I / 
oumwkTS-:r^)=f-'^-vm^(D-^^<mz^^ i /o 

m-rciiotT'^?, aci<Dffissc#BRy:^is:#e<7? I /o 

[0 0 2 9] I /0^a^&Ut7^'J5^r-v'lHlK3 8 

ci©iHiKfcj«iKbfc-?=t(D I /oAX(D^*.ti-rn 
*^-:p<£SS?-r^ I /oAxswiasst. wsa^nti i 
/oAx^^^fsm 1 I /o^*f ( I /o. . /\*- I 
/o, ) Ry: (I/O, . 7\'-I/0, ) tm2 I/O 
( I /O, , A- I /O, ) RDf ( I /O, , A*- 

i/o, ) <7)^-evi-rn*^-07!)tx-^$rej^-rsB#. 
teco I /o^jfc^^T^'j^^-v-v'-r-sfc*© i/o^yj 
5" - iHiss ^ e> ^ n-s o 

[0 0 3 0] P I OyN*X4 4 t^tfBT-S I /o-lr>X7' 

>7'2fey^^'f >h'7'f A*4 otcs:abT-?-n-«-'nx-^' 
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A'7.4 2T. 42B (DB0~DB7) (cSSg^n^. 
a-P I OA*X4 4«*fJj: I/OA-XilS?[5iKtcJ:0ii*? 
^tlit I/OA-;:^tCfti^$n^, «eoT« PIOA-7.4 
4(± I /OA*7.2 6 <»:|5HttC4*f<7)P I O^Tlij£$tl 
TV>-5, ^I/0-t>X7>7'&U:^-f >h*7-rA*4 0 

tt. s^m bftf^T^tis I yo;-^xmmmmt p i oa-x 

XT>yi. »jii^»)f^T^*fS5'-^A-;^4 ZSaLT 
A:'3$n-5x-^^ I /OA-7.SS?lHlKICj;oTSS;$ 

n;t I /OA-::^{ci^{ii-r-5fcise)«5-<>H5i'A-tT« lo 

^;Oi*ff£;p I o^*f^ai;TSirie-fe>xT>ytcA:^$ 
nsi:, too i/o^*fiaiS^nfcp I o^*f«, w 
IB I /o«i:/u 5^A'->'iiiss(- J; 0 wiB I xonnt^ 

A-4 ot)iis?^n;fcp 1 omn^muTMit-i yom 

10 0 3 11 mm^UmZiZ^-rmMDRAM^^yZf 20 
±©»±SS<i:MT^{C«±gBx-^'A-7. 4 2 TiTSCT^ 

^. 5^-^A'X4 2TiTS57^— 5'>'N*X4.2 B«-E-tl^ 

n4M®5^-^A*xT'#ifi£$n, #x-iS'Ax«±aib 

fz I /0>'\*X2 SRZ/P I 0/^7,4 4 (Dmo^iim—CD 
4*f©7^-^^-C#lfiE$taTli^o ±gB5^-^S';N*X4 2 
T^«^-r'5 4M«5^-^'A*7.DB 0~DB 3 TSB 
^— ^A';^4 2 B?riKBE-r-5 4*f(7)5'— rS'A'XDB 4~ 

D B 7 09;&ffl!lsStix-^'Am;^;v;i/5^:/U-^-t>-4 6 

—'^X^tsm.4 7 i:5^-^Affi:'3A*>>' 4 S^jILT 

[0 0 3 2] #A'>^ 1 2. 1 4(C*5ViT. ® 1 ^^r'J 
•fe;UTU-r 2 0TLt|iaLfcI/O-fe>7.T>:^&af 
^-r>h*5-1*A'4 OTHi. miRt;:||2 5^-^'A*;^D 
BO, DB 1 <*:ft^f^-5S;^$n. ^3 ;<^:'J-feJl'TU 

■i 2 OTRtHi^bJt I/o•^r>x7>y&o:^-^>h• 
^'rA•4 0 TR«^3&n;Sg4^— ^'A*;^DB 2, DB 
3 tf^Sf^-5lgiK$n-5. l^miC. ^2y^:'J-t;i/7^ 

2 0 BL tWabfc I/0-fe>7.7>:/&r/5-r>K 40 
^■1'A4 0 BLH^5StJ^^6 5^— ^A*XDB4. DB 
5 tf^^f^^ig^^n. m4;^^:'J-b;P7W-1'2 OBR 
<tMiSbfc I/0-fe>X7>:/SC/^'f >F5'f A*4 0 
BRHm7Si;^8^-:5'A'7.DB6, DB7t«^f^ 

[0 0 3 3] cfJ* I /0-fe>XT>ySiy^5'f > K^'f 
A-4 3T, 4 3 B«€-/\*>i7 1 2. 1 4 lC*3ViT^ 1 ;* 
f J-fe;UTU'f 2 0 TL<h^3 ^^:U-t;UTU"r 2 OT 
Ri:©FBmz/m2 /^«J-t;i'7W-f 2 0 BLi:M4;)^^: 
'J-bJU7U-r 2 0 BR.tCOFBllCd&S I /OA*Xt-?-tl-e 50 
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nSStf-S. S-/\'>^ 12.1 4lCt5liT±aPlC^^4' 
^ I /'0-t>XZ>'7'StK^-i'>H^-f A*4 3TtiMm 

T^-^'A-xDB ix«DB 3;-ii^r-5f^ 

^tdJsS^LTT^-^'A'T.DB 1 3l«DB 3±©-r— ^'$r 

I /oA*xicjii!±5-r-5^'r > K^-r A'i35i?,««£$n 

-OK^-fAM 3 Bttll4Ri;fm8x-^'A*XDB 5. 
DB 7 tg^ii^$nTUi-2>. 

[0 0 3 4] ^ 1 nyi7 1 2 i^-r 2 

2TL3, 22BL3, 22TR3. 2 2 B R 3 i iin 

fTTh*l^X(CJt.^T-S>fT5^=i-:5^1 8 JctJTSS^^n 
-5t^^f-2>t, ;iCDfT7^n-y 1 8fi#-tJ-y7^-i' 2 
2TL3. 22BL3. 22TR3, 2 2 B R 3 ^SrJg^t 
-rs:^P-yi^«^ft^ (^3i-rSdi. 026tCBLSt 

^i^-r^*l'l3f[Hli^5 0«, -^^O^I-gB^JTKU'XtC^tJ^ 

(stream) Jcjifc:^LT^J5^n-^^2 4«iSiBg-r^?^JS*^ 

* -S V i « ' J > ± -> 7 h U X ^ « ffl 1 a # fr k 3 

[0 0 3 51 — #B©^JjS*?m^CSL 0*«^JS*^«L 
0$rjlS?-r-5<i:<£^-r^i:, 13 3 [C h ^ >X7 7-^'- 
htbT^$nfc*fJt^?'JS*?X-1'-y5"3 4 75«^->:t> 

yTv-i<Dmmmz^m-^ntzi^^m i /oa*xcd» i 

I /om^ ( I /O, A*- I /Oo ) SitK ( I /o, . 

A*- I/O, ) \z^m^n^o i/o^s^&o^yj^ 

V — >?lHlgS3 8 TL. 38BL. 38TR. 38BR« 
yD<;/i7ltffift-^BLS^&A:'3LT^m'*f*t.-r^. il 
S?^ny5:-y-:/TU'1' 2 2TL 3. 22BL3, 22TR 
3. 2 2 BR 3 tMST-S I /0^gS?B:t;^:/'J^V- 
vlUSSSSTL, 3 8BL, 3 8TR. 3 8BR«gaiB 

[0 0 3 6] Cl<D£;&{|iJI/0/"?XrttCS-5^1 I/O 
i^?*±<Dx-5'tt, ^^SP I 0^^^<!:Hliie:/n-y^«^ 

^>snrc*fjrxi /o-tr>xT>y^rrt-bT. ^ffSx- 

^'A'XD B 0 ~D B 7 f^(7)^=tJC5^-5'i^^*(cej||$n 

t.^2 I /o^^ftcntcaiS^nAcP i ot^mtmu 

I / O y J 5^ ^ - (Hiss IC i 0 :/ 'J ^ r - i^t^li IC 
^-5. i^t. X— 5'^e2IL;5:tix-^^*ftt^ai©J: 
^ IC 5^- ^ A m V y U i7 -y- 4 6 JC J; 0 y J 5^ ■\' - 
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mm^m^c s l i (cj;OM*&?iJs*?x-r v=f-ifi^-y 
h^±OT7'-^/&^*ej3i^n-5, -^OTSM. m I/O 

[0 0 3 7] ?IJS^^L 1 ±©^jiis?m^c s L 1 <d:^ 

{C?>JSS?«^CSL2~CSL 2 5 5/^^ai^LT?ija^ 10 

2~L 2 5 5±lCA:^:^n-5<h. ^JjlS^ft^CSL 
0 , C S L 1 (D«-&©x-^'eiti!lf^*tS« LTfTt)n 

5&iSt^msn^. Bp-^, ^Tco'^— i?^aiL auii pag 

e read-out) ^Otpj^x-fe^. MUl Lilif^(C*3ViT. ^1 
I /0^*t{Cl8a-r^m 1 5'-^'^*f<i:m2 t'-^J'*!^* 

«^ 1 :BLZsm 2 y'-i$'mM(D o ^ i^^-rnTi^— p$ra ex 

8i)^^$nfe^ffiX$fe^0 (prefetch) bo-p, x-^' 
^J^- ^7 ->;^ ^ A D (C|5)»i L T^f^tJ-T^- ^ ttJ 

[0 0 3 8] #i2i*i!if^ti±aiLfcSgti5bBif^tafl««l 

^ix«^2x-^'i^*f±©7^-^7tt*t*s 
^^yvv-(ni:.\/om-mm^\z^-oxwR^titz 40 

'J-lr;Kc)iH;*:»#ii^n'5. m^\^mmz^\-^^=f-9 

*f t ^ 2 W X - iS' t :/ 'J 5^ A- - V? « □ >y -y- 

[0 0 3 9] HI A*>i7 1 2 <i:H2A*>^ 1 Ai^dif^XZ 
IC i -5 1^^ D R A M ©SjfP ^JPf -5 i* O *IJ 
^a|[eIK 5 0 75«m^n^. ©IfflllHlgSS 0«fTRO:^J5^a 

3 at, i/o-fe>xT>:/'Ro:5'f >K^'r>'N*4 0. so 
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tti:'3/\'->' 7 r 4 8 €:©Jiail-r-5fcSJ)«*Jffll;57 □ 

mwmit.¥mmm^\z'^^'i^:Lt.ifi-n'^^. u^t. ©jffli 
Ei^s oic-3ViT. frSiiwuiss. T'—^ma^. msmm 

[0 0 4 0] fir^iJgflHl^ 

Jl/A*— RAS tf5^-r^, U-^JP/N*— RASjam^wif 

S "Ai"' 'vcDyt-RAScD^-^^UM^tt:/';^^-^ 
^^^T-SW^SrS^LTti^, fHl^DRAM 

CDT, a^cODRAMTfiefflf -Site^^^llfflDRA 
MTttffifflT^^'Sli. llffiDRAM«->X7^Ai!7 
P ^> CD3i± D X (rising edge)Xtii;TDX>> 
(falling edge) T^^lf «<&1t>7''J >y-r-5 ^ <t;/5^ 
iSJ^JScDT (*^?gO*S60IJ«a:_hOX-y >'T^^*-tf- 
>y'J>y-rS) . U'^Jl'/N*— RAS7!)t|5|^DRAMT 

[0 0 4 1] 0 6 t0 7ia:*:5!§q{Cj;^|5|S8DRAM-C 
m^Tfe-5A*— RASft^ (tAT> AJUXA-RASt 

[0 0 4 2] 06 tS7*^e53'-SJ;-5JC. v'X^^A^P 

^ c L K «3i:± 0 X v'-c/t— R A s imm •• P 

T% A-C AS i:»ji*-X:^^-:/;|/m^A-WE7&iifeS 
"A-f" T$.ntiffimb (Ti75^-c-/) snSo 
ett-fk^ ©->X5^Ai/Pu'i?CLKWit±DX<y>'tC*5 
tt^iwS "A-f" ©A'-RAS, mm "p9" »;N'-C 

Astisg 'vw" ©A-wEtaMaib^^*«-r. s 

/t. S14'ft:^»->X7^A;^P-;/i^CLK®35:±OX-;/>? 
*tt^imS "A-l"' ®/N*-RAS. US 'VW ODA- 

->X T^A ^7 P i7 C L K CDSr± D X v'tCjJliTi^S 
"P-:;" C9;\'— RAS, i^S '7W" OA— CAStl^ 
S "P"^" C9A-WE*i+»->yU >i?'$n;t:P$lCti3^'J 

- KI9:S^^(??A:'3H, i'P-;/ii7CLK©5i±OX->>' 
T-A-RAS, yN'-CAS, Rt/A-WETii^gBlraS 
"P-:;" 0^-&lCfT;S:*Dn-5. ^fc. ys'— CASb•7:^■ 
7A— RAS 'J7^v->3. (/\*— CAS -before- A— 
RAS refresh:etTCBRi:-r-5) #^(iCLK«ir 
± 0 X >y v?T/\*— RAS i^n— CAS " P r?" 
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7U 7U'-;/->3. (self refresh) ^^«CBR(D^aT? 
T-A-RAS t/N'— CASj&^I^S "D"::?" a— we 

Ti^ifeS "/N'T" ©«'&JcA:'3^n^. 

[0 0 4 3] |SI^DRAMt,a^O#^|^fflDRAM<»:|nI 
fiUC, /\*-RASC0ffitt'ftd^e/N*-CAS®fS14-fk (ife 
S "□■7" ) STro^K- Ep-fe/\*-RAS-A*-CAS 

SM^PbI t,c. i:A'-RAS®ffitt'fbWro:/U5^-v— :^ 

mm. fip-^A*-RASyU^r-v'B#FBl t.,$:@#(cW 10 

i*. Ctie>t,c» tt.fOft/hfit (*:^?^W1S1«8DRA 
M-C^tl^n2 0 n s i:3 0 n s) ti;*^:'J ->X7^A© 
^tf-#lCi:oTMg-C*.5. |Bl»iDRAMlC*3ViT«-> 

X5^Ai7D-;/i7^ig^iS:*n 0 OMHTt.c. tt.pOg 
/jNM75i^-n^*tl2 0 n s is 0 n s-efe-5il-&. t.co 

[0 0 4 4] S4«2^^BJ{C<tSfT*'Jfflli7Dyi^X«fa 

V^T. i^Uyi; (CLK) A*-:/:7t 5 2«TTLl/^;i/ 
©^1.g5->X i7 D C L K UT C MO S b^ 

«A*'y 7 T-e$)^. lRlWDRAM«Cl©i7D<;/:^{g^4) 30 
f^*ifT*5n^. i7n>;/i7A'>>'77 5 2«i7n-yi7 

CLKlCj4;§LT^'D-;/i7m^(J>ct. Wfilffi J; 0 jSV^^ 
□ •y i'CLKASr^^-rS. 
[0 0 4 5] ;^D>i/^X:f^-y;i' (CKE) n-jVy^ 

4 □ >:7x^-:/;Ki^c KE t milBi7 d 

CLKA(CjS^bTi7D<>>:7m^*c,k CO!i*S:jglSr 

ciE Sr^^T^lHlKTS)^. ^ae-r-SJc^fC, i7n-yi7 40 

UW}m^^it-^n5'-^(JiX^:ht^—n^it (Freezin 
g) ^n-So 

[0 0 4 6] n—RASn-yyy 5 6 tt^SPfi^/N*— R 
A St. ZKU-Xft^SRAl 0, SRAllt/N*— C 
ASA'-y 7rfi^<i)c S.0JA--WEA'-yr'7fi^(J>.,c 
S-A:'3bTi7D>;;^^m^<i>cL. lC|Hl«8LTA*>i7$iM^ 
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^ tC g SjW IC yj 5" -V - >7 S -a- -5 A-- R A S ^ D i7 ft 

^4>^c, sr^±-r^. dciT. i ^iA•>^7«*^^^T^) 

■5, i/c. A*-RASA--y7T 5 6«;^P-vi7fi^<f> 
CL. lcJ:OA*-RASWttcm^+>->yj >i?'b/iA'-R 

A s /i;i/Xft^ <f), r ^^itr ^. 

[0 0 4 7] I)jf^^-H^^[HISS5 8«, SifP^- 

t ±IB/N*— R A s /'?;i'X fi^ , , n— c a s /\* 

•y7rfS^<J>c . R0;A*-WE>'\--y7rm^<J>..c t7 
h* U-Xfi^R A 0 ~ R A 6 {CJS§ bTS^ ©ifjfP^:— 

^J^tfA*-CAS^-fe^^1fi^CL j ia^bTtti 
:^Sn^5^-iS'Oi®S:^«-rf!lfP^:- Hfl^S Z A'-n 

i^SC^JTh*i^x<^xi7 5>:/Ji/-r-5:^iC<£«-r?iJ7 

- KOS^^^dii^t^^fC^ tlfe/N*- C A S ^-^B$ 
FbI. A--X hfiRtXT F l^X^- K/itglliWlCiS^^n 
■5i^^tt5fe (Default)ibfP^-K*^:£-r-5. 

[0 0 4 8] n-^x^i^a^yi/^^m^e 2\tn>'i7m 

S?«^©A*-RASi7D<y^^ffi^(f),ci <i:fttltB#-^B#K 
ffi^CL j tr^£;^bTaJ?^nfcA->i7T'A*-RAS5^ 

iricio, fT-7x^'i7p.yi7fi^<i>,,«^-^B#rBiM j jc 
fe#-r ^ ^reiiiM * # b , ^ d o ^FeigM yj ^ ^ 

->X7^Ai7p.yi7tc|^»!bfc2 t'>y ho 

[0 0 4 9] frT H^XA--yXT 6 OtitatefrVX^i^ 
P-y;^{t^<l>., titSBT KU-Xfi-^-A. ~A, , <t^ai-r 
^^TT H 1/X 'J -t -v h P -y i/fl^*, a. , *A;^ b, i7 
P-yi^«^*cL. fC|o|«SbTefTHl/XfI^RAO~R 
Allfc^^-r-5. Sfc. dcDfrT Hl^XA-yXT 6 0 
(4 U 7 -y -> 3.P#{C'J 7 U -y -> i fhlSgi*^ 5. OtHSft^ 
5rA:^b, 'J 7 Ix-y ->iC0;tJ6OfTT H U'Xff ^R A 0 
~RA1 l^mtir^. fT*I^Wlt^5!SfelHli^ 6 4 tifrV 
X5'i7p-yi7{t^<j),i tfr^n— ^1 8/&^e©:?'P'yi7 

<*), iij;$n;t-fe>x7>y^Si4{t:TsfcJ6©-fe 

>->>^Bai&fi^<J)s i:. frTHUXA-yXr 6 0*'J 
■t-y h-T'SytfeOffyHU'XU-tr-y hi^P-yi'ft^* 
.»., ^JT KU-XA-y^r 3 4 4 SrA"?— :^>-r'5?'J 

T FU'XA•>yXrx;^^-y;Kt^<^>,»t t, ffHai'p 
•y X«fi^<^^7 A- R A S 5^x — >*57 

[0 0 5 0] ?njX^-y;Ui7P-yi7 5!^|HlK6 6(4. fr 
Hig/r D >y i7 Xl4fi^«^T Sr^ ?>-a-'S ;i t IC J; o T. 
^JdiT^A-RAS -/N*-CAS5iJSB?Fr^ t.c. 
T^/N*— RAS^x — >iJ5T3l»ft^<i),c., tffVX^' 
^:7P<yi7ff^<i>., i£A:^Jb. JiJMaiHli^$x;^-yjl/-r 
■2.>S:*c9?iJx^-:7;Hf^<f>,Eci <h^Jx^-:rji'fl^<j> 
,E. ^^^f-S. il5^^&S^P>yi'^fe[HlgS6 8J4. ^ 
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K9^^*-r^o mm-r^^^iz. ^\y\^ux^^m^ 

[0 0 5 1] 1. CLK;^y 7zB:Z>'CKEA^y 10 

1^1 OtiWIBCLKA^y:7r 5 2 i: C K E A*^y ^7 r 5 4 
[0 0 5 2] a8(C*5V^T. ^W]^Wi^(D^ofS.Xtin 
iEV»EF (=1. 8V) ^IttJ-r^CihtC^oT. ^I-SB 

TTL i/^ji/com-^^p^BBCMos i/^;i/CDfi^, 

iC^^-r^o C(7)A:^J/N*^y7T 7 0 atiMl(l*i*ig§<Of^ 20 

ANDy- h 7 8^ili:T>^X^Ai^D-//7CLKfCS 
S$nfc^D^;/i7ft-^T^^o NORy-h7 2. 7 4 

-^m^-^ntzy') v -fy u v fy^t^v ^ s o ti^ n 
^vx^>^fi^(i)cKE jO^'ifeS "a-i;" (^<h^, CMO 

y^)v':^y^^v^8^(jy^f}^'^v^nM&M^% so 

2 <hNANDy- h 8 4Tr«fiK$n^A;UXi|gli^lHlgS 
8 5{C«j^$n^o il]S[HlSS8 2tS0^cr>WBS^kCOAcJ6 

C7)ch^, ^1 0[r^-rct'5?^I^gP5/XT-A^n'y^ 
fi-^<f>cLi ^^CLK/\*u/:7r 5 27&^?)m;^^n^o V.t^ 

^t::ti:7U ^>7'>'D^v:/8 ocom^btii^S "a^^" <h7S: 

08tc*5t/^T, p^'\'^ji^H^> 

9 0. B:U:N5^A'^;Uh^>S^X^^ 9 1 . 9 4 
A'7-:t> fi^<i>vc c h dJt^^UT 

[0 0 5 3] Ei9{c4oViT, ?<hnvy T 1 ^ \>\X9V^ 
^u-jo x^^-r^;i/fi^c K E ^ c MO s 
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M "A-f" ^%%^^^^L)^^y')yv-Jy:2.m^<i>,^^,\z 
^y)X-nnvyri^h(DmmmiS\^ti^o x-hny 
yrio btiSatfifi^CKEc^Ste^tifcCMOS 

;KDft^^«l9 3±{-#fci^-r^o Sfe^nfcfl^CKE 
D i7 C L KCOStei?^ n /7 C L K A>& t>-r>Ti/:7 

A*-^'^iii;T>:7D^yi7vx^>i^m^(i)c.E (D^tim 
^9 S\Z^m^n^o '>>^ h 1/5^X^8 6 (Dtti:^«^9 
2 ti-O/N*-^' ^^M^Tfi-^ C K E B P U<7)ti3:^7)S3^ 

[0 0 5 4] i7uy^:x^:^'-y)vm^cK'E\tmm 

01O{C::feViT. ^J7P-//7CLK9 8S'TX4^>^ 

E;0^^$nTVi^o ^D^y i:7X^— y;um-^cKE7ii^ife 
S "n^" {c;i^;iitCcJ:0> S^:7 h Lx>?X3^ 8 6 (7)A 
:^1rS»'5«l9 ^\tmm *V\-r" tc>5:'5o ^n^y 
^CLKA 1 0 OT&^^a ''U^'' \Zf^^^iyy hUv^X 
^ B Q (DWiti\tmm "A-r" <i:;^^o SEoT. i^a^yi^ 

•Tx^>^{t-^<j)ciE (tm^cKEB puti^n^'ti^ 

a "A-i-" t ''u^" ^m\zU^. ^co^> ^^5:c^^p^y 
^CLKA 1 0 2f)mm "D*?" tc;^o;t^{::>->' hv 

COT, i7D^;;^vx4^>i/fi-^(f>c.E \'xmm *v\-f" 

*flJ#-r^o ^a):;*:CD^D^y iJ7CLKA 1 0 4*^ 

ciE "P^" ^at:::^^o ^CIT, 0 8lc::)t.iT 

fI^<f>ciE {:iJ:O^P^y^ 9 8tc^*itx-r^F^gBi^X^A 

[0 0 5 5] mm'DRAM(Dp^^mmt.m%^^uvC7m 

fi^CKEBPUtirtSSv-X^A^P^y^fi^^cLK 

^n^o i/c, ^P^y^i7X^-y;um^CKEHvX'X 
A^7P^y^CLK^'7X + >y-r^;^c;s6tC. "VXi^^n 
-5 ^ P ^y ^ C L KcO^T^i: < L ^-r:>(D^^ ^ )Vm\Z^1S\ 

[0 0 5 6] 2; RAS A^y:7r 
?^C&i>tCftl-^^y:/±{C21@0^^:'J A'>^ 1 2. 14^ 
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^A*- R A s ^7 7 r ^t^mrmmA^'^m^nrzAtiJ^ 
[0 0 5 7] mi ni*^?^iCct^*«g*g/\v^x/\'-R 

c ti^aSfry K h D-yfi^/N*-R A S ^f^gBC 

Mos i/^;ucDm^ic^^-r^=fecD-T?s>5o ^fc, a:^; 

oT^^XX— y;i/$n^o AtJ/'^^yy 7 0 c^^i^CD 
CMOSl/^;U«^ti[^l»|[5I^l 0 8C0A;^J^^ 1 1 0 

R A s A;i/xm-^ P ^^^m^mm-^i^T^^^it^ 20 

[0 0 5 8] 011 \Z:h^^T. XtinyyT7 0 c. m 

mm^ 10 8, sixy— mhiss i o e ^^i^fcftficoiiiK 
ji&/\*>^i2, 1 4^mmT^rzisb\zzn^(Dm^\z 
^'^i.rz^mmmm\Bi^i i 4ts^o /^'7-^>i!if^ 

^;uh^>>^x^ 1 4 8, 1 5 o^s*tc5'->^>$n 

^CDTr, Bl/N*>;i7 1 2fflCD^l/X-RAS^n^>i7fi 
-^<i>tc, <hl|2/X>^ 1 4fflCD^2/N*-RAS^D^y^ 
fl^*»c2 ^5^^y^l 5 4, 1 5 6tCJ:0M;^*{C?D»i 30 

[0 0 5 9] ^1 1 2^ffitt{l:-r^ch[WlR#{C^2 

A*>^ 1 4 ^im^it-r ^fzisb. mi 2 iz^-rmm t, 

I/xm-^ADD:?5^^u/yt::#^$&^n'5o T^^t, mmT 
31 "D»i7" coy Hi/xfi^SRA 1 1 (;\*-SRAii 

^cDT, ^ai-r^ct'5tc/\*-cAs/\*^y:7Tm^<f>c <h 40 

Jt-r^o t^oT. NORy-h 1 1 6, 12 6ti^^(C^ 
m "D^i?" ^tH^'jU. NANOy-h 1 2 2. 1 2 4ti 

1 2 8 <i: 1 3 oti^n^'nife^i •V\-f " RZJ^^m 
^ttl:^-r^o /^-RASA;i/xm^*«p;/i>^*^3i "/\ 

-I'" lC75:^<hNANDy- his 2ti^31 "D^^" 

NANDy-hl34, 136, 1 3 8 ti^S 

1 4 0\t^'->:t>'^tl. F^^:^J\^h^>z^X^ 1 4 50 
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4 <hN^-^^;U h^>':/X^' 1 4 2. 1 4 6\it±T^y 

^£«=15-r^o A*-RAS/1JUX«^<i)tr^^^31 
•*n»i7" lC;ft^^NANDy-h 1 3 2, 1 3 4, 1 3 
6, 1 3 8tt^gB^a ^^^L. cntCjCoT 

h^>vX^^1 4 0, 1 4 2, 1 4 4, 1 4 6tl±T^ 

-y^y^n^. mm. ^i/\*-RASi^D^y^fi-^<f) 

tc. ti^S "A-f'* i^SO, m2/\*-RAS^D-y^(i 

^ISeiCctOifeS "P»^" ^^ftltf'So CCDct-StcL 
T, ^1 A*>i7 1 2timi/\'-RASi7n^y/7fi^<f) 

<0^2A*-RASi7D^y/7fi^<f>,„ iCcfc-pTfttt 
[0 0 6 0] — igjgei^^TlnlMDRAM^^y^^-fe 

xr^;t*ic, ^1 A>^<Dffittft:4'lcll2/\*>^^« 

mtT ^zLt ^ o cnti^ 1 > ^ (DmmtWi \z 
mm "A-r" h i^x a, .SrWiab-r) -:::>, m2j'^>^ 
^ismtT^zLtx-m^-^n^o :z(Dm^. TKuxm 

^SRAl l\tmm [c;^^ (/\*-SRA1 

mm ''ury- \zu^) o ^miytz^oiz. nand^- 

h 1 3 6H^S "P'i?" ^^^V. NANDy- h 1 3 
2, 134, 1 3 Sfrii^gB^S VN-i^" ^ai:^-r^o 

m\zh^o 

[0 0 6 1] m2n>^(Dm^\^^\^<\t.m^iL^Wi^^ 

\z. |gi A>i7fe:/U5^^->?$n^J;-5tc-r^cit75^ 
T^-^o 01 2tC*$n;^c^PBlt3 TyU^^->?^^ 

iL\t't<Dm\zmzmm ''uo'' co^sbth 

UXA.o <hA, , f)^^yZf<DM^>^T H l/X tf >{c97Jn$n 
^<h, TKl/Xfi-^SRAl 0<i:SRAl Iti^tZ^S 

"p»i7" \z^s.^ (A-sRAi i\tmm "A-r" iz^^c 

^) o CKO^^^, A'-RASA;i.xm^<i),r ^/N*-W 

cAs/t^;/7zfi#<f>c \tmm "p-:?" tcTSi^o 

/\*-RASA;i'Xfi-^(f>ir7&^^31 "A-f" (CTk-S^tCN 
ANDy- h 1 3 4ti^S "P^" IC;S:0, NANDy 

-hi 3 2, 1 3 6, i3^\t±xmm.''/\'i" 

f^o «£oT, h^>vX^ 1 4 2^1^^->x^>$n, 
h^>>^X^ 1 4 0, 1 4 4, 1 4 6tiifege:t:74^^^^ 

Mi}^-r>5o "py^^i ^4\tmm "a-y" ^k^isl, ^i 

/\*-RAS^7P^;/^m^(f>rc, fri^S "P-i?" tZ^S^o 
LTlf^L, ^2 A*-RASi7D^y/7fi^(f),ci tiUAmr^^ 

o\^x. mm "p^** (Z)Si/N*-RASi:7D^y^:7{f^<i, 

,c. ti^2y\*>^ 1 4;:itx-5'7/7-fexS:jtisi)Tt.i'5Pp^ 

tcmi/\*>^ 1 2^i:/'J^^->^^n'5o mmz. m2 
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[0 0 6 2] ^lS:n^^2 A*>/7 1 2. 1 4(Dm 

NAND^'-hl3 4. 1 3 SU^m ''aO" 
NAND^r-h 1 3 2, 1 3 e\tmm "/\-f" 

^-r-Sc eeoT. h^>vx3^i42, i46ti^'-> 

AS^D^yi7fi^<f,,c, ^^2/N*-RAS^D^y^m^ 

(f>.c: \tmm ''ary- \zf3:^^ 

[0 0 6 3] CBRU :7l/:y meiZ^VTz 
^'D\zmm ''UO" (OA— RAS CAS <i:^3ii 

co/\*-WEA*^:/:7Tm^<i),ic;0>*^«figSiJI9iIiIKl l 4 

\zxtf^n^o z.cDm^t. T \^uxA,otA,^<Dmmu 

^Mzm^^U<^ NANDy— h 1 2 4 (hNORy— h 
1 2 6ti^31 "P^" NANOy- 
hi 3 2. 1 3 6frS±gB^31 "D-i;" ^^^b, NAN 

Dy-M3 4, 1 3 sti^s "A< " ^^^r^o fiE 

oT. hy>zy7.^ 1 4 0. 1 4 4\t±mi^'->^>^ 
n. h^>>^X^14 2, 1 4 6fri^->:t>'$n^o 
-r^<h. ^l/\*-RAS^Dyii7fi-^<f),c, <hS2/\*- 
RAS^a^y^m-^c^.c^ ^S^SCife31 "A-f" l:i^D> 
2ffi(^/\*>^(lCBRU y vjx^fTfct'^o — C 
CO— ■3CDA>^ tC*fLTieS5&5C B R U :7 U^;/ i^zL^n 
f3iOrz^{Z\tNANDf— h 1 2 4<D2'D<7:>Xtim^(D 

V^o^^c. ±a!U;^Ccfc'5tcTFUXA,.coife3l^^^{c«e 
oXmi A*-RAS^D^y^fi^<f),c. (i:S2A-RA 

A, ,7:1^^31 **D»i7** Tfen^i. ^1 A*>i:7(7)^7!?^*ij:7U 

[0 0 6 4] 3. fifTHl/X;\*^:/>'r 
m 1 4ti*^0Jf3J:^fT7 Hl/X/\*:y:7T 6 OCDA^H 
mm-V&^o fpll^tC*$ViT, A:^/N*^y^T 7 0 dti±ai 
LxfcA:bAu/:7r i:(WimtcA:tiT Kl/7.fi^A I (1 = 
0-11) ^CMOS i/^;uc7)T Huxfi^ic^j^f 

X ^ - :r ; I. r 1) ii) $tj ^W fl ^ R A B P u ^ ^ ^ t" ^ ^ 
aSSSl 5 8 t>^LTV^^o SfJWfi-^RABPUti. ± 

mi^fzjz ^\z2 m<o/'<>^^m:^thimit^nrzm. 
fzm. ^^i^\t'jy\yyiyzLmrF'^mp^^tifzmzmm 
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"A-r" tur). :iti\zJ:'DTXti/'^yy7 7 0 d\tm 
tfmm^^±T^rz^\z'f^:^j:^-^)i^ti^o c<Dx 

t^nv^Tl 0 d<Dffi:^j®^ 1 6 1 ^y- K 1 6 2 <hco 

^f::^{t:f ^3t^-r >A-^ 1 6 0;^^*SScUTt^^^o -f 
>/\*-5^1 6 OHU >^l/^y>-a.Kif^4^{'ti^a "pr>'' 

^^y^l 6 4ICBfll-r^o y-K 1 6 6tC^iA*>^(0S[ 

n^o *^?q<7)^SSC^JTtl2iB<7)/\*>^;^f^*^ffl$n^co 
2fflOfTTHUXJl#fclHlSSl 6 8. 1 7 0:^V-F 

\^^\zmM\zw^^nx\^^^. ^1 A*>^ 1 2fflofT 

7 Hl/Xffi«lHl^l 6 8tiNORy-h 1 7 4. <>/\* 

1 7 6. 1 8 0, Gity- h 1 7 2, ^^>^1 7 
8> &iy^NAND^r-h 1 8 2, 1 8 4-C^JB£$nTV^ 
ll2/\*>^ 1 4fflOfTT Kl/Xa«[HlKl 7 0H± 
20 tgfT7Kl/X^«[HlSSl 6 8C0«^K<h[^<tTS^o ' J :7 
U'>v>'aLTKU'Xffl«[ilKl 9 8 frifrT F l/XS«[Hl^ 
1 6 8. 1 7 0{Cg^^$nT4$0, U :7l/^y v-o-iljfPT 

I ^jllR$nfcA*>^ICtSoT. CK^fifT Hl/Xil#tlpJ 
K1 6 8. 1 7 0 IC#fci^-r^;t*<7)fe<^T»^o 

[0 0 6 5] ^^x. %\ny^\2mv^m\L^m 
x\ m2n>c7 1 4f)m^^^y.\tmmi.mi^u^<DiE'» 

30 p^>'^m-^<i)«Aiti "p»>^" -r. ^2A>^cofTV 

X^^P^;/iJ7{i^*iti (hm2/\*>;i7CDfTT Kl/XUir^y 

h^o^>^m^*.A«: *v\-r" t;^^o 01 2tc 
^^ti;fcp$rB^ t, \z^\^^T. mi/^>^ 1 2t^m\tit'^ 

IZU^miZ^y^l 6 4lC^a6K^lc$nTV^^fT7 

... frTHl/XU-fe^y h>:7^^:/>;^i^4>,,.,^cJ:0^- 
>:<^>$t^^e3ly-^ 1 7 2 S:ili;T^^y^l 7 8 

40 <t>,, tiii^i cot^ai;S:<D-ce2iy- h i 7 2 ' 

)^ttfco^^4*^<£*6^L., WtBfTTHl/X7!^^ei^y-h 
17 2' ^SLTei^^n^co^ESlht- -^c^^, fr 

XS#fc|HlSSl 6 8tie2i^*-h 1 7 2tCcfcO^^;/5^1 6 
4(7)tB:b^:^3^gl$ti^o -ec^^^ 1 /\*>i7c0fT7 H UX 
^J-ty hm^(^^si^^^mm "/\-r" NAND 
y-M 8 2. 1 8 4{i^^y^l 7 8 tzK^a^nfcfrT 
Fl/X<f$6i:^c7)JSGtf$B^^n^*nffi:^j-r^o -^(Dm 
Giiiy-h 1 7 2 75^ec^fTT Hl/XRA I ifrZ F 
50 UX/\*-R AI \tm 1 /N*>57 1 2 COfTxn-^tC#ti^^ 
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putti^?i[Higsi 5 8{cj;o^s "/N-f" tur), cin 

J; o T^T ® A > i7 Ogtt^kX «iE^»f^ IC J; S « :^ 
[0 0 6 6] CBRjm±)lyUyU'yiy=L<DJ: 

A-RASi7D-y^fa^(f).c. "A-r" IC* 

fp. 01 9 tMauT^jje^n-si^fciii A>^?off 

i^fi^*.. fe^S "A-l"' tCifeSo ^fc. ^lA->i70 
fT7H^X'J-fe-y hi'P<;/;^ffl^<f>,,.,feifeS "A-r" 

tra&s. iiEoT, A:^;A>>'777 otst^-f >/N'— 3^1 

6 Ott:t7««l(C;i^, ^LT, eM^r- h 17 2. 1 

7 2', 1 9 4. e^y-M 8 8, 1 20 

8 8' \-i^>^miZ$>^, fifoT, Z.<D')yU'yi^3.m 

->^>^nrz^mi^—h i 9 4?&®i;T5-y^i 9 2 

th^TKl^Xfi^RCNT eM-ir-h 1 8 8, 1 
88'. ^•y5^178. 178'. RD^NANOy— h 
182. 184. 182'. 1 8 4' *ai;T^A>^ 

12. 1 4tc*f^t;-r-5fTx:3-5^{c«$&$tis. c:©^ 
C0=&ff ^D-y©^- K^il^t U 7 U ->ir»jf^«i> 
^©DRAMKif^tlWI— T*-i>. 30 
[0 0 6 7] #«StgA*-RASA'->r7rT^-«3n-5T 
Hl^XSRAlO. SRA 1 1 tbTfrT HUXA'>;/-7 
r 6 0*^?>m;'3$n^fTT h'UXRAl 0<>:RA1 IS: 

XRAl OtRAl 1 «P$FBlW{C^ij>iItl^CDT% iSS 

<r>^y)M^^^=j7 \^V7.n"jy Tt^T Hu-;^s ra i o t 
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sRAi \(D%^<r>rzJsb\z. mmzm-'^'yy±.\z-z^m 

[0 0 6 8] 4. Kf^t- h'^^lHl^ 

IC J: S D R A M tSfcJffllSH biSgffl ©ffi 

(c*3ViT, sif^^:-Kg^$iw«^^*imgS2 ooum 

H ©^^#^B#IC%* L Ac A-- C A S /N* 7 r (t 
^<f>c . /t— RASA;i/Xm^(J),,. RtXA*— we;\*-v 

■r-So THI^Xn-HUv^xy 2 0 2«mlt2^-H^^ 
(S^(i>..s tA"?— :t>imK2 0 375^?.(DA'7— :t>m 
^(^vccntClSigbT. 01 4©fTTKU'XA-;/7T6 0 
*^ ^ ©T K UX tCft^T T K n — H MD S T 0 ~ 
MDST6<£»^U. dW^t^WT HL'T.n— HMDST 
0~MDST2 tMDST4~MDST6S:D:?ijy 
->>^^:— H«^*,,,Ei ^E^^f^. A— XNSi&S 
I5JK2 0 4tt7'K^Xn— h*MDST0~MDST2® 

^Jim^i::.fcoT^^$nAci!ifP^:-KlI^s z/\--n 

iS-C«TA*-X h:gT*S, ^■&IBFFBl^?ilHli^2 0 6« 
tUIBT H U-XrJ — HMD S T 4 ~MD S T 6 ©IfeSffl-g- 

^z^r)m^^nrz/■^-cAS'^^mmm^cL j S:^± 

n-5/\'— C A S B^FbT (XttA-— CAS ^-^B^rai 
fit) S:»bTV^-5. 

[0 0 6 9] 016 ttifjf^^:- \im'^Mmm^^^m^ 

2 0 0 (DM^m^m-v. 0 2 2 «i<if^^- KI9:^x«:/ 
ni^7At'fi%^^'-f 5>y0T'fe^o **ifi«3JIC*3Vi 

^^^i:TtB©*l ©^-pJCT F^XA:'3fcf>ICT h* U- 
XAo ~A, S:[piB#{c^jtin-r'5::tT;5:;sn^o 

[0 0 7 0] 
[«1] 
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SAc. m^->Xy-Ai7Uyi7mf&mzmT^/'<-CAS 
m^f^mi ©S/JNSJ?Mt±TI2©^2©31DTS)^. 
[0 0 7 1] 

m2] 



k. 
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(MHz) 


>'<-cAs»^^iaj 


3 3 


1 


6 6 


2 


1 0 0 


3 



±ie«l. «2TA*-CAS^-5B#Pb1M j (i->X5=-Ai^ 

□ ^^!StSc!c:M-r-5#-^^FBlffl«RI»iD R AMCDKjfP 10 
ilft J; 0 ^ST S C t fr -5 . 
[0 0 7 2] m^\t. v-XT-AO^ff^^n 0 OMHz 

-r-5«-&, /N*-CAS#-^P#Fb1 j ©S/ha^M«3T3& 

rzttXDT K l^XAo ~A, « 11001100 T^-S, 
A'>i/iU?dtZ h* A, , -cfeofco«KtciJiH^L:t. 

20 

[0 0 7 3] x-^eii->X-7^AtC®^Lfei!)f^^-K 
nfc^. [^fflDRAM®^-KS:5^yp;f7A*tfT)i*? 

Btra t , iCfeV^Tt- H^g^^tT K UXADD>i>*W 

SD$n-5t. RAS/^-y 7T75^e>coy^— RAS/'^;u 

xm^ <f), , t ^at-r ^/N*- c a s /\* 7 r m# <i)c t/t 

-5,016 ICS^fiflf^^- H^S*iJSim-§-^^lHlK 2 0 30 
OlCfeViT. ^SE^a "A-l"' Ta5^A*-CASA*-;/7 
Tfl^<f>c . A-RASA;i'X{i^<f).,. SZ//N*-WE 

x;^*■y77^affT K^xRA0~RA7^^^-r-5. 

oT, NANOy-h 2 0 8©3<B<DA;f3«^g5lBa 
ifeS "/N'T" 

[0 0 7 4] 01 7lCtt7HU'7.P-KU>'X^2 0 2 40 
©a^^[5IgS0^S^-r. 7Kl/7.Z3-H^>'X^'2 0 2« 

Kl^XfS^RAO. RA2~RA4, S.U^R A 6 

•r-5/5:«6»^i hi. Ar?— :t>P#(c:ii 

T^-h'^^<I^(J),,s (CJ^SSLTT h'U-Xfi^RA 1 

[0 0 7 5] ^n^'tXO^l 50 
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■V^)Vh^yZ^7.^ 2 1 2. 2 1 4 tNg^-V^>'Ph^> 
v7.^'2 16.21 8T^fiS;^Fn;t 3t^-r WN'-^' 2 1 
0<h, C©-f >A*-^C0ffi^;^^=-{CJgSgLfc5-y5^2 2 

5^-^'^;Ph^>>'X5'2 2 0<i:y6^€>^^fiE$n.5, Ar? — 

>m^ *y c c . \t.mM<DmiBmzmMM^iEnW]Yf^ 

P${CP^-\':^;l/h5>v;x^2 2 OCD^atCckO. MJiE 
TK 1^X3- HMD ST I X«JiJ7 h* U'->>;yt— Kfl 

l/>7X^rL--y htiP5^-\':?;;i.h5>>'X^2 1 2 ' . 

2 14' <l:N5^-f^;l/h-^>vX^2 16'. 2 18' 
-C«jS$nfc3«?'r>A-^S'2 1 0' t. 

tCi^ ii^ b . ^r- h *iA >7-:t >'fi^ </), c c « <^Se«^fC 

m^^•^ntzN^^'^)Vhyy-J7^.^ 2 1 9 ii. -^yn— 
i'2 10' <Dmi]mzmmLtc^y^2 2 2' tt)^<E>m 

K U-XZI— HMD S T 1 XttMD ST 5*iifeS "A-T" 
5 <v 5^ $ tl -5 J; 5 tC-r -5 , 

[0 0 7 6] bd^ L, mmmRY c c d?±t2S/M!if^li 

fffcgj^Lfc. fiP^A"7-y>>y^, tfrta^i, ^2u 

v'XiS'aL-.;/ h«. ^-H^^K;f^{ctJtiTA'7-;t> 

fi^«i)vcc.«^a "A-r" -ea&^<z)T'r>A*-^'2 i 
0. 2 10' «^:-H^^fs^<f),.s <^mm *vw" \z 

J$:^LT5'->^>;^n. 7-y5^2 2 2. 2 2 2' (Sfr 
7 KU-XA-'v:??- 6 0*^e)®fTT KI/XRA I $rK=^ 
b. ClCDffZ KL^XRA I tl^— »T KI/XMSr^-r-5 
7 HI/X3-HMDST I ^rm^b-rSo fifoT, H 
mj^Zfa^yAi)mfit3ti?>t. S-THl^Xn-HMD 
ST I ti^fJtNTH^Xtl^-WffltTiS, i^tJ. TKl- 
X<t^RA3{'J*J^:;T-5MDST3t3:^J7 H^>'>^^:)& 

3 = 0 mm "ary- ) m7]^U'>>if=^- 

Hfi^<J>,,iEL "D-:/" i;^^, ^j^t-^^JTH 

l/Xti-iScS*V\-'f:MJ-tij!n]^i5;tLTH-ic-r-5. A3 

= 1 (i^a "A-Y" ) -r^n^. Fu->>i^^-H 
[0 0 7 7] 018 \i'^t>mmWimM^ 2 o e cd^{*:ihi 

^■&B^rBl^iilHlK2 0 6«/N'— CAS^-^ 

f^miimm-r^T ki/x^- kmdst4~mdst6 
o)mm^&^iir^zJ:om^mmm^cL i~cl4©^-^ 

^>P${CMDST5«ifea "A-l"' MDST4<i:M 
DST6«i^S "wy" X'$>^(D'CCl.2fzi-ft^^m 
"A-f" tfi^, 01 Qti/N'-X hfti%3S[HlSS2 0 4<D 
^<*lHlgS0T&-5. A-X hfi^glHlK2 0 4«. A— 
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7. H*IC^i)7 KUXrJ-KMDST0~MDST2C0 
J: 0 hS*^t"(t^ S Z A— 2 ~ S 

7HU7>3-KMDST0~MDST2*t^aBiig "/N 
'f" T^mS. ft^S ZA-2~S ZA*-5 1 2®4'T- 
tt^SZA-5 1 2(D*-*^iBa "A--f" T, fa^SZ4 
~S Z5 1 2ttr'<T^S "A'f" t^i^, fiEtsT, ^ 
ai-r-5J:5lcMI2fI^ICJ«:i:UTaiBt-r^ 5 1 2-7-1-* 

(ful 1 page)*^*7=-^m:'3A--y :7 r ^-ff-VTOitl-^tl 
^. A-?— ^>8#I'MDST 1 ttiiS 'VW* -C. MD 
ST0<i:MDST2tt^S "o<y" ifiroirA— 7. hftft 

Z/N*— 4 tS Z 4CD*.*iiSS "/W" .hi^?). 
[0 0 7 8] ^-h'^«fl^<f)..5 J&^wS 

"A-f" CDt^&7>y^2 2 2, 2 2 2 ' tCMJST H 
X 7!»^ffi=^ 5 n :i <»: IC J: o TSS? $ n/t idf^^: - H 75^^ 
^^n^o 7 KUXn-h-;^i^*JiS5-y5"2 2 2, 2 2 

2' icBfiE^nfc^, ^^m<D^mT-&^^W]yv^^ 

[0 0 7 9] 02O(i, •b:Jl'7'J7U>y->3-*^e.fettai 
2 3$r^-riaTSSo l«I0(C:teViT, "t 'J U 

h2 2 4<7)mtntmm 'vw t'$>^, 02 2iz^-r^ 

"A-f" tCT^C^tNORy-h 2 3 2©m;'3ttimS 'VN 

ci. ii^m "aO" \Z$>^, ^(Dm. rtSB->7.5^Ai/P 
y^mn4>,i, f)^mm "A-T" tCJSiSi. 3!MIhISS2 3 
0{CJ:oT^i*6n-5B#FBljlM^{CNANDy-h 2 2 

i^m. 02 2tcs^U;tJ;-5lcei(iyj^^->^$"JfflHi# 
^*[Hl8S2 2 3«i^S "P-i?" WMW^^UX^^-r-SS 
»l7''J^V->'«^A*-<f>*,<&^:-HK^fi^<i>..s 

US "A'f" tc;4ofc?t^^-r-5, mm\z, ±)iy')y 

5^^--:^*llim^^^|5igS2 2 sti^v^ "P":?" a;i.x 

1 KC^feV^T. gi)i:/'J^v->'(i^/N'-<f>«p(iNAN 
D-ir- H 1 5 2 lCA:'3^n-5, ^ZT. NANDy-h 
1 5 2\t:L(D "aO" A;i/XfCJ:0 "/W" A;uxSr^ 
N^r^;i'h^>>'X^' 1 4 8, 1 5 0S::S'-> 
:l->T-5. ^•;/5'1 5 4. 1 5 6 tilSg "/ W" S:fi=ja 
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^ 1 A— RASi'P-yi^ft^<f),ci <t^2/N*— RA 
Si'P-j/i7^i^<i).„ $riiS "pO" {C;f5:-5<t^iC-r 
^, ^1 A-RASi7Pv^fi^<f),c. <i:|g2/N'-RA 
Si7P-7i7m^(i),„ 75^>ofc^i^a "p-i/" IC^C^ 

[0 0 8 0] =i-\^m^yai/^AUHz:^^B^ 

10 -\itm-r^) , A'7-:^>8#lCA'7-:t>{a-^<i)vcca 
tCkOSl 7tC5^f P5^-\'^Jl'h5>>'X^'2 2 0 tN 
5^-V'^>)Ph^>vXi5' 2 1 9f)^^'->^y^n^o t«o 
T, ^•;/^2 2 2«ifeS "P'i'" Sr»15b, yy^22 

2' \mm. "A-f" *K=i£-r-5, ^lt. 7Hux3- 

KMDSTI (1=0, 2, 4, 6) t.W7Y-Vl^y^ 
^:-Hfi^<f>,,,Et "P9" (c;S:0, n-HMD 

ST 1 tMDST 5«ifeS "A-f" (C7^C-5, i^^, 
tt^K/f^^:- H T 2 ® A*- <ZKS'4%nfii t/N'-f -t" U - 
7 H uy.^- H t 4 hS*^gi(l6?)tCilS?$n 
20 ^. 

[0 0 8 1] 5. ff*JWfi^5!*I5]SS 
02 1 l±A— RASA<;/7t 5 6 *^ ^<7)A— R A S ^ P 

<yi:7ft^<j>,c, izm'^vxn-7x^i7Uvi7m^<i>t>^ 

0 1 2 tC^$n/cJ;p»C, ^ i /N*>i^*«ffitt'ft^ 
n^t>'\'— RASi7P-y i'ft^^.c, ISIbS 'VW c: 
i^O, -f-W^^ i A>i7(7)fTTX^'i7P>y5'fi-^<f)., « 
NORy- K 2 3 4 t-r >A-^Sr:fMxTifeS "A-f " 

30 T, T'U^-^' — i/^&T^Jt:*^ i >'N*>i'<^A--RASi7 
P-y^'ft^(i).., d^iiS "PC7" izfi^t. frVX^'i^ 
P >y (I^ </). i A- C A S B#rB^ fcSfo TS?S: ^ 
B^reliiS^I-lwS "p-:;" izfj.^, A-CAS^-^NfFe^ 
fiijTjnoie, fip-^CLl=A-r, CL2 = CL3 = 
a'y<Dt^. fTVX^'i'P-yi7(t^<<).,«IEtcB^rBl)131 
[5IK236. 238, 240 (Dm^M^WZI^m "P 

[0 0 8 2] A-CAS^'&^FbIM j JS^2IC^^:$nfc 

fT-7X^i7P.yi7m^(f)., tt±(CB#FBljl3^[HliK2 3 

40 8 . 2 4 0 (Df^mmWikiz^m "no" \z-fs.^o j-^—c 
i^oyi;m^^t> ii^Eizv^mmmm^ 240 <Dmmmm 

mz^m "aO" \Ztt^J^olZfi-DT^^^o tte-pT, > 
y'j-L.^U «y i7 C L KO^ifiESScd^iftViSiffr-^X^'i^ P 

•y;^fi^<f),i75^ "uo" \zts.^nmmM\tm.<fi^. z. 

^ b/tP^KSJlti, A>i7^#;^B#tC, fi-A>i7F*ilHl8S 

50 ^ih^. miil.m^^■v■y^)^^'->>^'^wzmm•r^ 2 
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,i 7^^*^a "a^'' izu^mmmm^^m i 9 n s j = 

2 ^ j = 3 (Dm-^omrsMmt^n^n e n s 3 n s 

T«^$tifc[HigST^oT. mi 2\z^^nrz^'< ^> 

^t::^31 "D'i7" (cfcC^o co*?- H^gKSiff^ci), 
1 8 TfrT H UX*7^=3-^>< >^LT^^Lfcy P 

i7 If fgfi^ B L s J: 0 ^ ntz^ >x z > 

-RAS-A*-CASil3£^PBT t,cD <&^»"r^;'^ie)<Z) 
y R A s 5^0: - >j^7il^m^ c D i ti-tr > > > ^51 

i^mn<t>s -^mm "a-t" t';&-:3T:o^^^3S *v\-f " \z 

[0 0 8 4] 02 3^i/x-CAS5^x->IHIgS^x^- 
3^;^T^;^ca6(^^Jx:^^-y;^fi^<^YEi i:?ijx^-y;i/ 30 

.cDi <^ji®fi^TS^o ^jx:^^-:r;!/fi^*YEi ti>^^" 

RAS5^x->*l7aam^<f>,cDi <hfTTXi5^^P^;/^ 

[0 0 8 5] mi 3\t^^m\z^^Mm^^^^ay^^± 

3 3MH z &,T(DiyX5^A^ a y CLKf)^mm^n^ 40 
J©^. yU5^'\'->^NFt'rtgBvX^A^P^y^!:7C7)^j$^ 

*y i^^^^T^NAND^^'- h 2 4 8 ^fi^^S^n 
;^c^^S?rBlTmfI2ilfg$nAc>'X5^A^P'V^^ei3ir 
^GMy- h 2 5 2 iiT^^e^fig^nTl^^o 
[0 0 8 6]H24tJ, 3 3MH z cOS^X^Ai^P^y^ 
CLK^/\*-XhfiSZ4<Oig^T(^^mL3S^U:yU5^ 50 



) i|*Bi¥6 - 1 9 5 9 6 3 

30 

m "P'i?" ^fg-T) ;^i^*P#Pp^t 4'Tr^-a-^n, ^(Dm. /\* 
-RAs^p^7^fi^*Rci "y\-r" 
"P'i?" {c;^0, S3IBAjl/X%^IiI8S2 4 2c7).tJU:;^^iffi^ 
AtiB#PpiaMlElK2 4 4. 2 4 4 ' lC.toT#X.^nfc 

r^iii jffi ic«fe:??-r -5 A ;i/ X "ig ^ ^ A ; 1/ X ^ m ^'j "T 

r<DA;UXtiy- h 2 4 6. 2 4 7. 2 4 8 (Ccfc 0 
iH^zyX'rJ^^ay^m^^ci. <h^S?a$n. NAN 
Dy-h2 4 S^^UXate^nfcvXT^A^P^y^^ 

m:^-r^o fip-^. 2fsom:^^^A7&^e,(7)A;i/x<^r«i* 

coA;ux7&^*igJra^nT. A;^x^ss6:;^^^g<75:^o ^ 
m "/\-f*' cDCL 1 <h«i2.^S;f^Tco^^a "A-f \z 
?^'5#i2i^*'Jfflim-^<f)EfDctC<fcONORy-h2 5 4 CD 
m:^«^31 "A-f" Tfe^OT. mff2y-h2 4 8<^ttJ 
:^;tiej^^r-h2 5 2^ilLTai;^^n^o :icot^. 
e3iy-h2 5 Ofi:t:7t^aPJC$>^o m^X. F^gSIUSS 

P^gB vX5=*A ^ P ^ C NT C L K 9 tC^ 0 SifP^tl^ 

u^^-z^^^mi-mm^mm[^\znui^ti^^o\zf3i 

'>Xy^Ai>P^y^CLK:0^3 3MHzci:*9lSV^^JS[ 
IS:0<h#, CLUi^31 "P-i?" tcS^o i^oT, NO 
Ry-h2 5 4om:^ti^3il ''no'' tc&O. emy- 
h 2 5 2 ^'W^.dfe^o ^Z.X\ eSiy- h 2 5 0 
ti^'">:t>$n. CNTCLK9frirtgBvX7^Ai7P 

[0 0 8 7] 5^"^ ass 

hm±(Dy''-^^y''-^mti/'<yyr^m\:^xii\ti'r^ 

CDx-^®SStCl€-r^IiIgS:/P^y^^0 2 SfC^To 

^ 5^ ffiS&± CO iHlgS y P /7 ^ ^ o 

[0 0 8 8] 02 5^'^V^TI/0«l31^&r;:7''J5"i- 
->?lHI^38^i. 01&tK0 2Titt0JL.;ti:^lclll7!i 
Sll4^^Uir;i/Tl/-< 2 0 TL, 20BL, 20T 
R, 2 0 BRcD^-^l^-rnTSi^— ::PC0;<^Uir;UTU-r4^ 
(D-r>(D^^T \zm^m 1 I /0;\*X 2 6 R tflfi(7) 

if:ryi/<<h«^m2 i/oy\*x2 6Ltmm^n^o 

5^1 8*CJ:^TStR^nfc'7-F*l^^'r^-y-y7U-f 

/N*x^p io/\*x2 5 etca^r^fc^xof^ffl^r-So 

XlC^liT4*KO I /On(D^<D2n<D I /0«l±tC^ 
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8\tnD(D2 M(D I yomtzniztift-'T^ p i o 

[0 0 8 9] m2 6\tl XOmmnRUy^J^^r'-'i^m 

5 8. 2 5 8' {^^y^miZ$>D. y^}^^ — i^m^2 

6 Oti^^->^>^ni /O^^ {I/O, , A*-I/ 
Oo ) - (I/O3 , A*- I/O, ) ^VBL (=1/ 

2Vcc) icyj5^-\'-v'r^o x-^^^feit-r-sfc* 

X-<^y^2 5 8, 2 5 8 Mi:t><^^i:;S:0, T^U^^-t- 
->^[pI8S2 6 0^i^:7tfe^.-efe'5o x-^'^eitLJ:^ 
iit-^ I/0«l*f7^)^^2 l/0^*f (I/O, . A*- I 

/O: ) (I/O, , n—i/o, ) T^^<h^^r 
nts. i/o^yu^^-i^fi^ioPRUi^s "p 

-^'^ (h;^ 0 , I O P R 1 C7)SSfi-^A*- I O P R 1 

m "/\-r" lc;^i:^o Se^T. :/U^^->^IhI8S2 6 2S: 

t/^^>fl:[HlSS2 6 4ti^'">:t>^n. iXOmM (IX 

00 . A*-I/Oo ) . (I/O. . A*- I/O, ) 

ltIi^u. T^-^'Tj^'esi^n^ i/oii*f{zs-r'5 7' 

U5^'\'-vlHl8S2 6 2 ' i^{t:[mSS2 6 4^ ti^:7*t^ 
;^C7)T', I/OII?t±C0x-5'tt, fgmUlfjfPTeiiX 

-r^>5^2 5 8 ' $:^rbT*fjj;;-r^^2 p I omM (p i 

01 , /\*-P I O2 ) (P I O3 , /\*-P I O3 ) (3 
eSl^n^o Inlfiltc, »i2^^i(jf^TtiP I 0«|*f±C^^ 

I /o^^ft-ein^n^o 

[0 0 9 0] ^2 5(r43ViT. .1 /Oir>XT>y2 6 
^*Lfc©Jiafm^(J>,osE{Cj;oTffi14{b^n. PIOA* 

x2 5 6±o5^-^*iifi@-r ^f^^^-r^o i/o-tr> 

XT>y2 6 6tiffi;b^N I ^^m-T^fzisba)^ 
^lHlg&^Mtc=S'Lt#^ii^cDlplSST*^o I/0-tr>X 
y>y2 6 6(Dmtl\t5'-^/'^XDB I ^^jIUTt'-^S^ 

m:^^;P5"yu^i^-2 6 8tca^^n^o x-^^a^xd 

B Ili01RO:0 2 lC^$nfcx-^/N*XDB 0-DB 

*^^£r^7^"^^«g*f (i/Oo . /\*-i/Oo ) - 

(I/O, , A*- I/O, ) fri I/Oir>XT>:/2 6 40 

esriiUTP I OA*x2 5 e^m^-T^p I omti (i 
/Oo , A*- I /Oo ) - ( I /o, , I /o, ) 

[0 0 9 1] m2 7\ty'-i^mtl'r)l^yU^'^2 6 8 

yUi^1t2 6 8^ix-3^/N*XDB I (1=0 — 33^^^4 
-7) ^m^-r^y'r-l^mM (I/Oo , A*-I/ 
Oo ) - (I/O, , /\'-I/0, ) (D^y'-^^^Mt 
«iiT^-^8l*fCDL, A*-CDLFp1(CjgjSb/!:y»J5^ 
ir — >?[HlK2 6 3 3 — 2 6 3 d, ^*v^2 7 0. 3 50 
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vyT212. Sl^y^274a-'274d, iJ^KlX 
-f:y^2 7 6, S 2 ^ ^ 2 7 8 a 2 7 8 d , 

-^eiix-f ^y^2 8 o;:>^e^^^n^o yj^^-v^* 

2 6 3 a - 2 6 3 d tl. ±2? Ufc I /0«S*f ( I / 
Oo . A*- I/Oo ) (I/O, , A*- I/O, ) CO 

ru^^-s^chiwi^ic, S^mLidf^TD I o^yj^^^ 
- vfi^D I O P R 1 }L^<DK^m^n-Y> I O P R 1 
(C j?^^ L T ^ T&^ei^ ^ n ^ 2 *f CD^- U 5^ 

^T'U^^-V'-v^-t^^f^ffl^-r^o ^^;/5^2 7 Ofri?- 
^^*|D I Oo , /\*— D I Oo I O, , A— D I O, 

^fPffi^f^o 3t^A*v:7T 2 7 2tS^-5'SlD I 

Oo , A*— D I Oo I O, . D I O, \Z^n'^ 

[0092] mi^iy5^274a--2 74dtd:3 l^/N^^;/ 

:7r 2 7 2<D^ti^=§'h^n^t\mm^n. m^^-^ 
n 3 *y z ^31 1; Tfiii ^ n ^ ^- ^ ^&K=)@^"r 

«-^2^:y5^2 7 8 a-2 7 8 dfri»SX-r^;/^2 
7 6 ^^LTJtiE-r-S^l ^^>5^274a-'274d(h 
lS?n|tcSi^$nTli^o ^2 ^^;/^2 7 8 a'-2 7 8 d 
«m5r^-37e2lx-f ^>^2 8 0^ili;T-*fO*ii5' 

-ry^2S Oti'T^-^'eiSlfl-^RDTP O-RDTP 3 

tim2 ^ y^{z^m'^titi5^-i^tm'A^my''-'S^m/'^ 
-CDL> cDLfcm:^^n^o tSoT. miz^m^zw: 
m-r^^oizmri^uxm^iz^Dm'Amm "/\-f" co 

AJl/Xch^S-S^-^eiSim^RDTP O-RDTP 3tC 

^2 7 4, 2 7 8 \zSTm^nrz5^-i^f)m'Ai^my'-^ 

m/'^-CDLtCDL±\zmtl'^n^^O\ZfS.'DT^^ 

[0 0 9 3] ^^-r?'^?* (D I Oo , /\*-D I Oo ) 
(DIO, . /\*-DIO, ) C7)yj5^r-xl<lf^T3<* 

/^yyT 2 7 2{t^y^m\z$>^<DX. miui^x^2 

7 4Rzsm2 2 7 8 {zstIS,^ titzy"- ^ <Dmm\tu^\ 

b75^U> m2Ui^7.i^ 2 7 8\Z9^M^^nrzy'—i^f)^y'— 
tm2 Vi>y^ 2 7 8(CK=^^nfeK^M(7)5^-^tifiSS 
IBx-^^eSlfi^RDTP 0-RDTP 3 ^^^^^-T-SxT) 

ox.tz^-^mmz^^v'-^mmst. ^-^mmx^m 
Kf^^'. n—yv(r>m:~Tm\z%\yy^L^'^iiLt'^^^^niS\ 
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2vy^t(DmiZjj^m7.'i 7 6 Tii^^S^^nTl^ 

P# 3 StJf 4 c^J^^TA*- C A S fij 0 i^^^^^R^fC^ 

izmm-^n^o 

[0 0 9 4] 02 5lC*5l^T. thtl^^y y T 2 S 

4ti, 'r-i^ltitl'r)\^^yu^'^2 6 S'A^^Oy'—^lh 

8 4^i^mbitif^'e/N*-x h^\z'^'ox^^^n^^m 

[0 0 9 5] 02 8ti5^-^^ai;tr/\*^y :7T 2 8 4C0:a<* 
lUSSSTS^^o fpl0t'i5V^T. BMT.^ v^2 ^ 2 
8 6 Mi^f^CD^S^Sc. «?ll;^«3 SMHziOiSVi^iS 20 

0 > A-D 0 _t07^-5^ SrH 2 8 8. 2 9 0 \Z^^ 

fi-^*cLK t\tmmmzmmmz'f-^WiiiUT^o. n 

-D0±(7)^-^'^IS2 8 8. 2 9 0 tcejSlt-^o 

"A-r" tcfeo, 3 3MH z .to^^v^^^glS:co>^x 

^A^D^y^TH^S "D^" tCfe^o g|2 8 8. 2 9 
0±{C^-^^ffi=®£-r^fc*CD^^y^2 9 2 a. 2 9 2 30 
bTj/^j^^^tXTV^^o NANDy-h 2 9 4. 2 9 6, 
2 9 8 t P5^^^;i/h^>vX5^ 3 0 0, N^-t'^^l/h 
^>>?X^3 0 2-e«^£$n^^*-hlHlK3 1 0^^812 
8 8, 2 9 0 (hB[Sih^>vX^ 3 0 4, 3 0 6 a: 05 Pel 

tca^^nxvi^o p^^^;i/h^>>^x5^3 0 o<Dv 

-XttKl&h^>vX^3 0 4^L€VimJE{ca*^-^ 

p^tc^;^$tiTv^^o y-hiHiK3 1 o\^m'mm^<t> 

TRSTt::fSS^UT^-^Am:bA>y H (H^itT) (-^J^ 
^n^x-5'Affi;^;«l3 0 8±(D-x-^cDm:^^)S»r-r 40 

ir^a ''uo" icT^^o 

[0 0 9 6] ^2 5{C*3U^T, "f-^ Xti^-jy r 3 1 
2:^^T'-^Affi:bA^v K tS^Lfc5^-5'Affi:b«l3 0 
8 t^-^HD I iiOPpllztgS^^n^o T'"-:$'A:^/\*^y 
:7t 3 1 2ti:i0^3 0 8_bC0A:^T'-3;'^CMOS 1/ 

fcf^gEA:'ax-^^^:^*-r'S)=b<OT*^o ^—^Xiin 

^yy7 3\ 2 ^t.m^^^m^'^mm TS'^^iit^ so 
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$tJ?a|Ifi^<f>EfDcfCJ:oTx:^-:/;i.^n, i1^gI5A:tr5"- 
^^CMOS Ix^;kC'>:7 h-r^mffBA^/N'^y:7r ch, 
A:^/N*'y >^T?if^e>coi/^;u->:7 K^nfcA;'?^^— 
ttSiO, >^X^Ai7P^y^m^(f)cL. tc|WlS8U;^cf^geA 

T*^o fiEoT, *i2b^af^TF^gevX-T-Ai7D^;/^M 
-^^CL.T^^^S "A<" i:i75:^Stc^-^A:trA*^y 

3 1 2fri, mmx.xxfi^n^um'r-^^ ^mm.m\z^ 

[0 0 9 7] 'T-^Xti5='^)V^yVC^'^3 1 4ti, ^ 
"3^A;t/A^>:7r 3 i 2c7)m:^$lD I ±coift^JA^j7^— 

5^ ^ v-xt^a ^ D ^ icRi^ \.x\m.^^-t^m^^^'f 

M^J^-^' (*^M0y"Cti2 tf^y hcDM^J^-^^) \zn 

[0 0 9 8] 02 9ti^— ^^A:^^v;P5^yU57+h3 1 
4<Z):i:f*lHlK0TS^c I^0tc*$v^T, ^-^^A:^^v 
1/^-9-3 1 4 ti, ^-^^DllcSigc^n, «ii 
:$^e3^{i-^WDTP O-'WDTP 3tCJ^;^LT'X 

•9->yU >^'r ^il^X< ^v^3 1 6 a-'3 1 6 d 
T^o ^>y5^3 2 0 a-S 2 0 dti^n^*nmffB+h>7' 

u >^$nfc^-^^»ac-r^;^cie)tc*r^t;t-^ii^x-r 

-/^3 6 1 3-^3 6 1 dlCigJ^^n^o Z,<D^v^3 2 

0 a-3 2 0 dCDffi:^Sfri, #iX<?5^1(lfPTX:^-:/;i/^ 
n^B#tC{i^^iljg$i±NAND^r-h 3 2 2 a-- 3 2 
2 d (h/^^y :7r 3243-^324 d^^LT^— 5^llD 

1 Oo , n—'D I Oo --D I , /N*-D I o, \z^n 
"^timm^n^o x-r :v^^:bTf^fflf ^cn^NAN 

D^- h322a — 322 d ^^r— 7=*^ >^-r^#ii^ 

:7 7' 3 2 4 a--3 2 4 d^i^n^tlP-^^A-^ 
;PR^N^A'^;L'h^>>^X^3 2 6, 3 2 8T«J5£^ 
n;^c3<«-i' >A-:$'Tfe^o 
[0 0 9 9] ii*?X<-/^3 16a-'316d(h^^y^ 
320a--320 d tcDPe^tC-^n^'tlSESg^tlfc P 
:^^;Uh^>vX3^3 1 8 3-^3 1 %d\t. Umm^V^C 
Al, A'-WCA 1 IC^£;^LT, ^ 1 x-^'^** (D I 
Oo , /N'— D I Oo ) ISlU (D I O, , A'-D I O, ) 
^2 7"-^^^ (DIO, , /\*-DIOi ) St/ 

(D I o, . A— D 1 03 ) ±.\z2\d-j ho^mmv^—^ 

^ -;^c^^- ^ :^^5=^- 5^ U T ^ 

CO 5"- ^ *l*f ft)gc $ n;^/\* T ^ - > :t :7 ^ ^ 
f^ffl^t-^o MP^, «iA.;^9,f^T^j^fi-^WCAl7:i^^ 
31 *V\-r" lC$»-5^ICh^>>^X^3 18ci:318d 
ti:t>'t^^JCd&^o fifoT, StJtaifi^WDTP 2 <i:WD 
TP 3tc:i^;^bT^*y^3 2 0 c <h3 2 0 dF^tcK=jiS$ 
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n-5x— 7.^ 2 2 cii3 2 2 dtn-'jy r 

3 2 4 c is 2 4 d^£:aU;T*2 7^-^|gMD I O, . 

n—n I o, I o, . /N*-D I o, jceig^n-s. 

[0 10 0] A-WCA 1 "UO" fS. 

(7)Th5>>'X^'3 1 8 atS 1 8 btt:t>t>C^T, ;i 
niCj;oTA--y7T 3 2 4 ai:3 2 4 hU:i:yikmiifS. 
-So t^oT. ^Ix-^'^^ (DIOo , A*-D I 
Oo ) <h (DIO, , A-D I O, ) tt0 2 7IC^L;t 
yU5^-^->?lHlg&2 6 3 a, 2 6 3 b tCJ: 0«;jll#^^« 
ffiVc c(cyj^^-v'$n-5, ^CD^, WCAl^iife 10 
m "P-^" IC75:ofc^lCh5>>7X^'3 1 8 c <h3 1 8 

(5i\t^ym&tfs.y). ^n*^e.3i^yN*-y7r 3 2 4 c t 

3 2 4d(i:t>'«^,t?5:^, fifoT, ^2x-iS'^*ft> 

[0 10 1] ;^(;i02 5S:#Mmtf, 
AXDB I <£:iii;T7^-^A:'37^v;i/?'y^:^+h3 1 4 
*^e.j@ltU3fn;t^-;5'(iP I O^-f > H^-TA'S 3 0$- 
®LTP I 0^*t2 5 6(cej||$n^. 03OHPIO 
5-r>K5-1'>'\*3 3 O©:ir^|HlSS0Td&So |BI0fC*5Vi 20 
T. P I O^OK^-f A3 3 0«. A>^'^S5©^D 

TCP i t:/p>v^s^^»«fs^BLs^c^£^^LTx- 
(D I o, , n-D I o. ) ~ (D I o, . ;\*— 

D I O, ) ±©7'-5'$raig$-ar-Sfede>©7.-f -y5^3 3 
2<t. ^cDX-f •;/^3 3 2 tP I 0^*f (P I a , A 
— P I Oo ) ~ (P I O, , A— P I O, ) ttDPelfC-?- 

n^nss^^nx-r-y^^s 3 2*sl;TA;^J;^n^7='- 
^5'^ii'libT^^^£:p I ommz^^-r^rz.^<Dnyyr 

3 3 4i, ttl3#P I 0^*fS'«^t-S2*®P I 

m\zmt^-^nz.(DP I oii^:/ij^^->'-r-5fca6oy 30 

'J5^^->?B:Ot^{t:Is]S&3 3 6 i*^^«fi£$n-5, 
77 3 3 4i:yj5^^->?S;Df#^blHl^3 3 6tt, 0 2 
QOA-^Xt 3 2 4 a~3 2 4 di:0 2 GCOT'Uf^-^ — 
v'S.lX^^'ftlHlgS 260. 262, 262'. 264. 2 
6 4' il^— -CS.O. «ii^»fp{C*5ttS^n^©l!jf^ 
=b|Bl«T-fe-5. P I O^-OK^-f/N'S 3 0«. ^mb 
Idf^T^S "P9" Oft^DTCP i ^t)oTM:&[n]0 

5^— ^A'XDB I tp I o^*f2 5 6 imm^^mf 

•5. 

[0 10 2] L*^L. «iA^*-i(jf^T«. ;i»7'-^A-X 40 
DB I ±CO^-^'*iP I Oi^K^-f A3 3 O^aUTfi 
jSl^n^tP I 0:^^*2 5 6±©5='-rS'tt. I/07''J5^ 

i'-vRa^ii^iHiKs 8(cj;DMK$nfcMji£:;i/o^ 
*ficei^$n.5. ^©x-^eiiitt2^#rttc35sicfT 

^^n^COT. HI P I 0^*t (P I Oo . A-P I 
O. ) t (PIO, , A--PIO, ) t^fJlSUTSigg^ 
n-5^Efin /OAX 2 6 RCD^-^mi I /O^M (1/ 
O, . /N*- I /Oo ) i: ( I /O, . n— I /O, ) 75^ 

7"-5'e3iff"e«.n«. ^2 p i o^?* (p i o, . a 

-P I O, ) t (P I O. . A-P I O, ) IkXSI^m I 50 
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/OAX 2 6 R©-5-5H2 I /0«g?=f (I/O, . 
I/O: ) i (I/O3 , A'- I/O, ) tiyj^^A-- 

[0 10 3] ^j$ij^aiiiig& 

^J*JfflllElgS<&*-rSEB&6*i:/P->i7@T-*-5, |5|0tC*3Vi 
T. A-CASA-y7T 3 3 8 «^SE^J7 Kl/XX Hp 

C A S i: rtSB ->7. A i7 D i7 ff^ <i>c ^ , 
<&A;'3L. Unn)V7-.mn<t>c , <i)c., BITSET. 

^<i)ct. SU^A— CASA>y 7t 3 3 8*^6®A;l/Xfi 

..c ^^^T-S. DQMy\*-y:77 3 4 2«^aPm^DQ 
Mi:F«9gg->X7^A5'P>y^'fi#(J)ci. S:A:^L. 5^—^ 
AUi*VX+>y{t^A-(f>„o. <&^^-rS. ^©7^- 
^X^tl-^7.^yifmnn-i>,,, {Cj;0 5^-^OA{ii 
;^*^)S»f^n-5. ?IJ7 H U7.ny :7 7 3 4 4 fivX^^A 

i^n'y57m^<f)ci. \zmm\.x9v^mTYU7.A> ~a 

. ^A^'jL/, /N*— CASA-y 77 3 3 8*ie><0A;i/Xfi 
^ <i)c A tCJ^;^ LT JttH^JT K i/X 5 5^ ?IJT H I' 
Xfi^ECA0~ECA9^5!*-r^. 
[0 10 4] ?IJT H U-XH-ISgg 3 4 6 «. ^*5SJ&e.n 

li/N'-r ± 'J — ) 7 K I'X^- H VHS-f >iS' U — :/T 
h*UX^-KT'tHS:i(lf^^ff;^5Ci:<>tT#-5= ^«th 
IS^®X-7^— ^JT H ^X>'\*-;/77 3 4 4d^e)(7)?lJ 
Th'l/Xm^$ryj-tr>;/ hffl^B I TSETlCfE^LT 
^n^^n^>;/5^L, Sif^^-Hfi^SZA-ntC^-ST 

fiX7^-v(c*5tiT«cn6F*itc7-y5^$nfc^jy hi^ 

Xfi^*^ ^il&^Si:7D-;/i7CNTCLK9 ©ilEffScft 
f^^ffJJc^V iU?^tl7t:T Kl/X^r-HtCiSaiigg-r'S 
3«JTHL-xm^<&5g^-r-5o LtS^L, 5^0®te®X5=— 

n^m^-r^o ^ij^H^xu-fe-;/ Hffi^<i>c.. (sa-x 

[0 10 5] A--X hftt1-|gc3§3 5 Ott. A-CASA 
•;/77 3 3 SA^i^a^yj-ty hiS^B I TSETtCJ:^ 
TU-b<;/ h^nfc^. rtaB->X^Ai'P-;/i7fi-^<J)ci. 
(DA;i/X^tl-S!cf -Sa^OGX^— (X«9 t'-;/ h) 
(D2mm^^X'$>^. Cl©tf-|S^3 5 Oti?lJ7 Kl^X'J 

:/'J-fe>>' hfi^B I TSET«/\'-CAS05fi5 
tt{k(CJ:cT^*$ti;tA;UX?S©T. ffl^3g3 5 0« 
A*- CAS (^filtt^ki^lCrt ge->X ^7 D ^7 fi^ * 
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[0106] hg^thilHlSS 3 5 2 frl. /\*-X 

-X Hi^Tfi^C O S R IC^S^UT^JT K l/XfU^gg 3 

8ti. ^JTHUXm-^CAO. CAl. FCAO, FC 

bfc^JTKUXfi^RCAO, RCA 1 ^^^r^fc* 
(7)ttlScggT$»^o ±aiL.fCcfc'5tC, ^P^:;^CNTCL 
K9tl3 3UHzSlT<Di^7.^A^ay^CLKt^&m 20 

cAo hcAl\tp^^iy7.^A^ay^m^<t>cl^ izm 

4 8\t3 3MHzi^TOvX5^Ai7D^y/7tc:fefrt^7'U 
^JTHUXttScggS 4 6^i^D>y^CNTCLK9 

3 5 8fi^-^e3i$iJiaitt-|S:gg3 4 ScDffi^j. IP'&RC 30 
A 0 <h R C A 1 <DR 0 tC^jy H l/Xfl^ C A 0 C A 1 

[0 1 0 7] mmi^y'-^^m^ay^^±\Bl^3 5 6 
til^B5'>X 7^ A D fi^ <i>c L . lc[t|^ U fzJ^lT H U 
Xfi^RCAO tRCAl^A;'jtL, ^ffi bldf^tcij 
^^Xy'-^ttitJ'^JU^yU^'^Z 6 sfj-^^m^my'-i^^ 
ffi :^ r ^ ;t is?) cog^m L X - ^ esi A ;ux R D T P m ^ % 

3 5 8tS, ±f2fi^RCA0 (hRCA 1 ^A:^^L.. 9 
&^Wjmz^l^Xy^-l^Xt)y''^)l^yU^-^3 1 4^-^ 40 

B^ij-sij ^ n;^cM?*j ^ ^ m r * 

[0 10 8] 1. /\*-CAS. A-WE, RV^DQU/"^ 

m3 1 tiA*-cAs/\*u/ 3 3 s(Dmm^^mx$> 

0. ^3 5^03 7ti6 6MHzC^i>X5"A57D^y/7<h 

4 co/N*-x h gSLijc 2 (OA- c A s nm^mm ut 

m3 7\tm^mim±3-o\z»f)^nx\^^^^^. —^o^ 
^ ^y^m^fR-T) o 50 
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[0 10 9] 03 1 (CtJl^T, A;^;A-:y :7t 7 0 e tiK 

R A s >^ T fio v^^xai'^rcci: -5 (c:-fe;i/:7 u :7 

l/^y vrL<hi7D^y >:7-TX4^>^ffilf^TT'-< XX-y;i/^ 

n, »ii^xtiSgffiLftf^T'A:^fi^^CMOsi/^;u 
cop^gBm^ic^^r^iHissTs^o [?i»iiHiKi os\tx 

l^nvVr 7 0 e;5^e)<0CMOS C ASft^ 

^i^gPvX5^A^Du/i7fi#*cLK tciwiffi^-t^^feii), 
C:cDA:^A*^y:77 7 0 eicSigg^n^o a;ux^*[hI^ 

3 6 0 tj[^«9iEii^ 1 0 8 t.^m.'^n. MiBi/^;^xm^* 

0 3 5-03 7^#M-rnfri. P#PBit3 Ti^s 
coA-CASA;uxtcJ:0$*JiaiA;uxii-^<i)c . (j) 

CA. <f>cp. &i;^yU-tr^y hfi^B I TSET;^?^%-ti'iE,n 

$»J^aiA;i/Xfi-^<i>c co^s "A-f" (DA;i/XitgJiv 
X'T'A::7D.y/7CLK<7)t$<i:^l+h<^;i.X»0. ©Jffll 

A;uxfi^<t)c A cDA;i/Xi|iitii7 p ^ c l Kcotsts^^i^ 
1t-fi7;i.T> ^JiaiA;l.xm^<f)cpS:ZJ^yu-lr^y NM^B 
I T S E TcDA>il/X4gti*?J 5 - 6 n s e c T*^o 
[0 1 1 0] 03 2t5A— WE /\*:y:7r 3 4 0<O|¥i9BlHl 
K0Xfe^o l^0ICi5ViT. A^b/N^^^/^'r 7 0 f 
#jX^X:^-:/;i/fi^A-WE>&f^gBCMOS l/'^JUCD 

fs^tc^^r^imssTS^o [^»3iPiss 1 0 8 fri. K-hn 

yyyTO f 75^e>Ol/^;P^^fi-^^[^SB'>X5"Ai7P 
u/^fi^<f)cL^ \zmm^'^X^y^3 6 2\Z9^m^^o 
^LT, ^>v5"3 6 6cDA:^;SStiA-'-CASc0Stt{t:t3 
ctoT^->:t>^n^ei@IX<!y5^3 6 4^iii;T^ 

y^3 6 2<Dmti^tmm'^ri. m&^mmz:^\^^xi^ 

3 6 8n:i<7)^>y5^3 6 6(Dmt}^tmm'^nx\^^^o 
iyyvv^j7.^3 7 o\t'f-hm^3 6 3 t^mm^ti. 

m^L^^^m: \Z^u-j^C'LK^\^^ ^ )VMm ^"^^ 

rz^<D^(Dx$>^o a;i/x^±ipiss3 7 snyj^-v- 

>^:7 M/>?X^3 7 OStX^u/^3 6 6$:U-iru/ 

[0 111] 0 3 5-0 3 7^^mrti\i. ^mt^ x 

7®^m^ c D i 7&^^ 1 3^ tiig 2 /\- > (ciiffl ^ ntzm 
^x$>^) <oo^'>u<h^-"Dtn-cAsnyyr 

NANoy-h 3 7 2;o^^^s "p-^^" tmfi^nm^^ 

^$'Wfi-^(f)E,ocfrilffl31 "A^** irf^^o NANOy- 
h 3 7 27!l^^<D^31 "P-^" (Z)fcB:^?t^->:7 hUvX^3 
7 0ICt>A:^7$n, CKT^Uv^X^' 3 7 OtlF^g»'>X7^A 

^ttJ:/3-r-5o f^i:, NANDy-h3 7 4«^S "A 
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[0 112] S3 StaCQM/N'-y^T 3 4 2 ©pfflUlUS 
laT. 0 3 4«DQMA*-;/7t 3 4 2®f!jf^:J''r5>i^ 
^^T0T$.-5, 03 3lctil,iT. A:^/\*-y 7r 7 0 g 
«^1-a5fi-^DQMS:CMO S l/'^;KC^^-r-5;t«e)©A 
3X?— >'C)->:7hU>'X^3 8 2«ll 

^tlX\^^^o mr^t, ■r7'y5^3 8 4ttifeS "P^/" $r 

v'X5=-Ai'D-yi7«^<t.c,, 3 8 7*^1^3 "/N'T " 
Oi:^5>;/5"3 8 StteiiX-r 'y^^rilUTl^S "A 
-f" S'§ltAnTffi=Sib. "□'^7" ^^Pu/i^fS^ 

3 8 6 tins 'VN-f" ^rSttAnXlflSb, US 'V\ 
'T" Srai:^3-r-5. ^(Dm:. ^P<yi7ff^(J>ci. 3 8 8*^ 

x+>i^fi-^/\--<j),o. Ti^^S "A-f" (ci^^wtti'p 

^tS-^7.^yifi&^'^. 2#ecD->X5^Ai7nyi7CL 

-^mti^mm-r^nmmm\t.. ->7 1- u-i^x^ 3 8 2 

[0 113] 2. ^JTHUX^^IhIK 
?|J7 KU'7.^±lHlKti?iJ7 HU-XA'-y^T 3 4 4 tm7 
KUXfHSS3 4 6T«fiK3ns. 03 4ttJiJTh*UX 

I i&CMOS U-'<^;K07 h*U7.fi^lC^^-r-5A*-y7T 
Tfe-S. Ktsnyyrl 0 h«?iJT Kl/XA'v77 3 4 

;Hi^<i>.Ai icj;ox^-:/ji/$n, z.(DKtinvyr 

7 0 hwai:^?^^)!!^.-^ -7 5^3 9 0 <£®i;T5-y5'3 9 
2lC]lig$n-2>o SiJi^/tJUXffi^c^cATi^i^a 'VW \Z. 
/i^fIIC7>y5'3 9 2(S?iJTHUXfi^ECA I 
b. ?IJ7 HU7.<I^FCA I ^-OA-^'^^fMxT^* 



21 ) 4*ra¥6 - 1 9 5 9 6 3 

40 

■r-5= ?<JZKU'Xfi-^FCA0i:FCAl(^)^*t7^-^ 
e2l$"Jiaifi-SI:S§3 4 8{CA:'3$n-S), A'-CAS©flltt 

eitx-r -^5^3 9 4{i^->^>^n. ■9^7VV7.m^ 

ECA I (DStefi^*^>y5^3 9 SICBfJST^. 
•y5"3 9 8 0|li;^3^^ti?rj7 Kl/X'J-fe-y hfI^(f)cA. 
(Cj;oTX;^.-y;U$n-5NANDy— h 4 0 0 . 4 0 

^nfeNANDy-h4 0 0, 4 0 2 {i-€-n^'n?nj7 K 
10 U-Xfl^CA I t/N'-CA I $^«i-r^. CCO^IJT Hl^ 
XW^CA ni^J7Kb'XH-|gc3§3 4 6lcA;'3^n, d 
cDfHS:gg3 4 6IC«3fflM<i:bTI9:^$n-5o ^JTHP-X 
ti-ScS§3 4 6«^^$n/t^JT H^X*^?,il&^^ti-|&ljb 
f^tc J; 0 aM-r-SjnjT- H i/xfi^ P C A I 
C:nf)«^PCA I ^eillX'f ■y^3 9 6, 5<y^3 9 
8. SO^X-f <y5^4 0 0, 4 0 2 i&ffiUT^JT h* l^Xft 
^CA I tA-CA I tLTm:'j$n-5. 
[0 114] «£oT. ejSX-f -y 5^3 9 4. 3 9 6. 7 
•y^3 9 8, RtXX-f >yf^4 0 0, 4 0 2T^fi£$nS 
20 ^g:3 1 9«, A— CASOflftt-fklCioT^^bfcA 
(f)cA lC<t 0 H5fB5fe^?iJ7 K U-X^ffi^tL, dO^JiS? 
A;i/Xft^*c,;5iiiS "PC'" {C!fS:S<!:5t^^JT Kl/X 

SrfS. tiEoT. A*-CAS®ffitt{t:«!r^1.g5A:^5iJ7 
KU-XA I trtgB5R!±5ijr K U-XTS^il^iJlCi^fiX^StlfciS 
iKAt;7 h*l/XO^^;5iigS('fT;5:*3nS. 

gg«IISg0ijtc43iiT?iJT K U'Xfi^ c A 0 Riycc A 9 JC 

%^W7 Kl/XA-y77 3 4 4ttfi^PCA0Ry:PC 
A 9 « A:^ b fi^ c a 9 « a*— c a s fij 0 iL^m 
30 f^^nUom-^. A->i7jlS?ffl^iLT^ffl$n.S®T 
?iJ7'n-^t(i*lg5^T'$>^. ^ytfi-^CAOiCAl 
7'-^ffi:^3v;i/5^yu-^it2 6 8 ^ A;'j5^v 
;P5"yu'i7-y-3 1 4T-^£-n^^nffiffl$nsMtiibT'-^ 

feiili^ p >y i7 R D T Pm P -y i7W 
DTPmS:^±-r-5/t*<Dt)©T*-5. m^CAl~C 

[0115] 039 \tm7 K l^XthScSi 3 4 6 W8tBSM 
yD-vi7 0T. 04 O&Z^0 4 Ui^njT' Kl^XfU&SS 
4 6rt(D&X7^-v$^f Paai2lgS0T&^. 03 9~ 
40 04 1{CiiViT, ?IJ7 HUXlf-&g§3 4 6«90(DX5^ 
-->'ST l~ST9T^fi£$n^9 f>y h®H-ftSTS 
•5. :iOH-3a:^3 4 6«T^X5"-v?STl~s'T3i 
ANDy-h4 0 4-e'^^$n-5mit1-S:gBt. 
±fi!:X5^-v?ST4~ST9<i:ANDy— h4 0 6X'm 
fiK$n-5m2Sf-»g6t7i^?>«)5g$n^, miffS:gB«A* 

-r :^ u - ^: - K t 'f > - y K © ^ I. i-rti*^— 

SB. fip-^ 3 t*-y hthScStrjiJ7 h-U->>;/^- Kfi^* 
50 ,,,TEi lr<i;OA*-f:>-'J— $>-5^itt-f >:5"J — y^:— 
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2#@(DXy"-vST2c7)^1' 'J A:^fI-§'CAR I \t7. 
5^-vST2 <hST3(^&^'\' Um:^jCOROtlSifacD 

^^[H(Dm±W: t: h S T 3 iZMJt-'T^A ND^-hO 
Hi* tin 2 tf-^gBcDgTffiX5"- V S T 4 ^ U A:^; 
fi^CAR I chfcC^o ^2ff?&^rt(^#X7"">?(^^^ 
U A:^fi-^CAR I \tm^<DANDy—h(DltitiT^& 



42 



10 



D y - h <7) tH ^7 ^ X 5^ - X O as ;b ^ A :^ ^ -r o 
[0 1 1 6] *^H^(0?iJTHI/7.tf-ScgS3 4 6H. ^C^t 

[0 117] 
[^3] 



\hf3rh*\^:x>-^>% (/<-xhS n=8) 


Os K 2s 3s 4s 5s 6s 7 


Os Is 2. 3s 4s 5s 6s 7 


is 2s 3s 4. 5s 6s 7s 0 


K Os 3s 2s 5s 4s 7s 6 


2s 3s 4x 5. 6s 7s Os 1 


2s 3s Os Is 6s 7s 4s 5 


3. 4s 5x 6s 7s Os Is 2 


3s2sls0s7s6s5s4 


4s 5s 6. 7. Os Is 2. 3 


4s 5s 6. 7s Os 1> 2s 3 


5s 6s 7s 0. Is 2s 3s 4 


5s 4s 7s 6s Is Os 3s 2 


6s 7s 0^ K 2s 3s 4s 5 


6s 7s 4s 5s 2s 3s Os 1 


7s Os Is 2s 3s 4s 5s 6 


7s 6s 5x 4s 3s 2s Is 0 



[0 118] 124 Ott^lH-ScggW&X^^-v'Wff* 
^^'J^m±'t^tzl!t>(0^^'J^4 0 8 t\dy bmf]^ 
4 0 8\t2mcr)^'y^4 1 2. 4 1 6 Z(D^y^4 

12. 4 1 emizmm^ti^^m:^^ ^^4 1 4 ^' 

y^4 1 6®ffi;»3S^i:^-y5^4 1 2 (DXtim'?'t(Dm 

iz^mizi^m^nrz^ yn-^ 4 i s eMx-i- 

4 11 t.if^i^m^^n^. \iv hgP4 1 0 
tCJ:0. vv'f-4 12', 416' i. 'eMX-r-yf^4 
11', 4 1 4 ' 'f 418' t A^^^fiK^ 

n-S. 'giai7.'1'-y^4 1 1 . 411', 414, 41 
4 ' «^4 1 9&U:-l'>A*-^4 1 3*ilLT^4 1 5 

jcai^^nxu^. 5>>^4 1 2, 4 12' (nx-n^i- 
tt^4 2 2 , 4 2 4 {c^n-en»i^$ns. mmwc^'^ 

K4 2 0««|4 2 2, 4 2 4PBl{C^i^Sn, /I-? — :t> 
HP-^tea "□'i'" *^-y5^4 12,41 

2' icii^-r^f^ffl<&-r^. 

[0 1 1 9] ig|4 1 9«NORy-h4 2 6<7)a3:'3SS^ 
\Z.Wk^n. NORy— h4 2 6ti^^Dyi7CNTCL 
K9 tNANDy-h4 2 8 «tB^J&0::/'J "tr <y Vm^ 
B I TSET*-5-n^'nA:'jtLTVi^. NAND-^- 
h4 2 8«, iljfP^:-HM^SZA--n<h. 



30 'J A;'3<i^CAR I ^^-^-n^'nA^'jif^. eSI 

X'f-y?4 3 0, 4 3 2tt7''J-tr-v h(t^B I TSET 

l/XM (Xli«JWf-> hM) 5:^4 2 2, 4 2 4±(C^ 
tl^'neifr-S o 7 H ■> > y H ffl^ <i) 

-r-y5^4 3 0, 4 3 2«i^a "D-:/" t«!]»3b:*«y hffl 

{xti«3»i^JT K c A I <&^n^*nemL, 

A I ^em-rso 

[0120] 042 \tm 4 0 (C^f mS&iOmjf^iS'-f 5 > 
i^'HTS)^. 04 0 <i:04 2©M0*#Sg-rnti, NA 
ND'ir*-h4 2 8cDA:':«^Tfe-5lljf^^:-Hfi#S Z 

a^jm^car I d^-^^^-rn*^— -tPTi^ifea © 

t€r. NOR';r-h4 2 6(±i7D>;/i7CNTCLK90 
m:^^jS»TU, ^4 1 9=&ii31 "D-:?" iciMtJ^T^. 

oT, ■fejjix'f -^5^4 1 4, 4\ 4' \t.■^■>ms^z^ 

50 0, ejilX'f-y?^4 11. 4 11' «;i-7t^tSg{C*S, 
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Z.<Dii^. iSS "VW" «7^'J-fe<y hfl^B I TS ET 
(Cj;OejiX-r -^5^4 3 0> 4 3 2 *Hi^fc^^->J^- 

W^^/N'-f :h U -^r- H T-^ ^ U ai pfjft ^ C A R O t 
tf-;/ V\^tim^FCA I HMCA I 

#t-r^= -^-OD^, i^S "D-i;" W^D-fe-v hfi^B I T 
SETttejg7.-1'-;/5^4 3 0, AZ2^^ — >^y^^ 

iJEoT. :/U-t:>y Hft^B I TSET« 

?ij 7 H 1/ -> > - H N , II ictie o T w w r u 

M<h«5«8t'-;/ hfiI^^^UgB4 0 8 hg|54 1 0 Id 

[0 12 1] — 5^, yU-fe-y hff^B I TSET(C<t-5 

RI*i*tCiSS "/W iCJ^-StNORy- h4 2 6tt 
i7D';^i7CNTCLK9$m:^;-rS. TSt, 4^v'Jg5 
4 0 8 irk'-;/ hg64 1 0«;iCDi'a-;/i'CNTCLK9 20 

+ . mm "n^" 04^^'JA^Jff^CAR I *iNAND 
y-h4 2 8{CA;'3$ns<l:^4 1 9«^S "D-:?" t 
^^'JgB4 0 8 te-y hgB4 1 0(D«;f^«-P#cf 
ihStl^. fip-^> BM7.^V^4:1 1. 4 11' *tiS/- 
>:t7$n-5©-e, 5>v5^4 12. 4 12' iCffi^U^tl 
fe+^'jm;^ft^CARO<tPCA I tS2jt{a®Sfeffl 

tuT^ta^'n— B#f?±2n^. m^cAR i d^issi 
[0 12 2] mAium3 9\z7P.-rf^2Wcn.'^^m^-r 

04 0{C^^n;t7.5^-v*^e.^-\'US54 0 8i^: 
-H$iJPlHlK4 3 4^=SBSLfc^BKtfH|-Tfe-£). Ifjf^ 
fct:'-;/ hgB4 1 Oroldf^tl^— «£oT. COX 
^->'ST4~ST9 ©^n-?-'tllC*f-rSB¥ifflJ5:lttBJ« 

[0 12 3] 13 3 9{C*5liT, Hlf^^- K^Dy^AJC 
J;0A*-7. h:gn;5^^S^n^tA*-X h*nUAT«A' 40 

n^o mx\t. n—xh^ti^s i 2(fuii page) -Q&n 

litmr F^Xt1-S:^3 4 6«9 f-y hfh&litLTafP 
-r-S), A*-7. hSnTi-^S 2^C7'^y^A^nT^iSt-r 
^<i:. Tfi:5<@cr»X5"->'ST i~ST5 3&^')5i;*:icti-ia: 
i(lf^*fTfj:l.V ±S7,5^-->*ST6~ST 9(7)aU:^fi^ 

pcA5~pcA8«^n-€^ti±52i!bfcJ:5ic. mmx 
tiifyhm. m-^xt>^nrzmy \^u7.mnc A 5-^ c so 



A8*iBIJ#-r^. S£-:>T, 3fflWT^7.5=— ->*ST 1 ~ 
S T 3 l?«fi£;^nfc:m 1 fH^gPti^iJT H k->>i^^- H 

«^ <i) . , T E L (cfi£tj Tm;^cc)/N*-r u - xti-r >i5' u - 

yTh'UXm^PCA0~PCA2S:ai:*jL. 
S T 4 t S T 5 T«lfi£$n-5tl-gC^tt® 1 IffcgB*^ ^ © 
=*^-V U SrA^Jb-OO. A;^;^nS?^J7 KI/XCA3 tC 
A4*''6$S$-5Jlii5<:CDA''f h'l^Xffi^PCAS 
tPCA4€:tii;^-r-5. 
[0 12 4] 3. ?iJ5^a-^ 

3 4 4 *i 6) «?IJT H UXm^ C A 1 ~ C A 8 *^?^JSS?® 
fc«e>©^J5^3-t$^{cA:'3$tl-So S4 3«*^BJICJ:^ 

yj-r 11—^^4 3 6~4 4 2«^JTKl^Xfi^CA 1, 
CA2t, CA3, CA4i, CAS, CAGJSlU, C 
A 7, CA8^^tl^nXi]ly. frT HU-Xft^RA 1 
lX«?iJTHU'X«^CA9SrA:^-r^o frTKU-XW 
^RAl 1«. mi A*>i7<D^ttlbX««i2i*i&f^<i:y 
U5^V->?f!jf^®^, m2y\*>i/®^aibX«»i5=*itl 

f^Ri/c:/ u 5^ ^ - >?Kif^ ^frU o^o fs.n y fi[<DmiL 
Tffiffl^n^. RAi it^Wim "n^" fs.ihW,\ny^ 

<£:3l*?b, RAl Iti^mm "A-f" ;Se>ll2A*>i7$3l 
*?-r^. -:)S. CA9«±a:bAcA*-CASiiJDi5^*-«J 
fP^-r^*i^OA'>i7SKfi^Ta5^« CA9*iifeS| 
"D-j/" ;iS:emi A>^7$:iiS?b, CA9*^ifeS "A 

-r" ;5:e.m2A->i7^aj?-r-5o 

[0 12 5] mi r^'J 7=^=1-3^4 3 6tJ3?iJT 

CA 1 iiCA2^'TZi—'f^ yifhx-y^j^zi—^^^ y 

i/ft-^DCAA*— i;\*-2, DCAl/N*-2, DCA/N* 
— 12. DCA12 (e^T. roc AA*— 1 A'— 2 ~P 
CA12J <kBSia-r-5) <£f!^b, cn^^t^J: 0 
m^X'$>^m^D C A 2 t^roSem^D C AA-- 2 

mi :/'J5^3-^^4 3 6cDai;'3«^(d:±5^r]-3^4 4 4 
tc««&$n-5. NORy- h 4 4 6fayu5^n-y4 3 

8*^e)<D:/U7^Z]-7^-i' rDCAA-3/\*-4 

~DCA3 4j (Dot>^^-rn*^—-Dt. y4 

4 0Ai?)(7)ft^ roCA/N'— 5/N'— 6~DCA5 6j <D 
roc AA— T^N*— 8~DC A 7 8j COV^ftl*^— 

ii^ffi^m^Sr^n^*nA:^b, *fft;-r -2. ±5^=1-^^(3 
■?-n^'ntB:^b. ±xzi-^4 4 4a?ijiij?ft^c SL 
o~c s L 2 5 5 $'%±-r-5. 

[0 12 6] 04 4 (imi^'J 5=^=1-^^4 3 6 OpiffliHl 
8S0-rfe-5, I^SICfcViT. NANDy-h4 4 8«yN* 
>i'a*?«^RAl lXtiCA9JCckoTX:^-yjP$ 

n. jiJT Ki^xm^cA 1 . CA2 <i:^:ne.®s6{i# 
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A'— CAl. A'— C A 2 ^^^'n— >d/T-5o A*— C 

c,ttNAND^r-H4 5 1, 4 5 4 U ir ■;/ h itiij 
m^ roCAA*— 1 A— 2~DCA 1 2 J SrliS "D 

•y" iz^it^, *JiW/t;pxfi^<i)cp*^ttS "a 

"A-Y" Tfe^) NANDy— h4 5 1. 4 5 4 «x:^^ 

Kl/Xff^CA 1 tCA2*ii^S 
"D-:?" iiiK^rnti. NANDy— h 4 4 8 alJifeS 

^m:*?!^. NANOy— h4 5 6 ali^S "A 10 
&m:'3-r-5o «£-:>T, D C AA- 1 A- 2 tii&a 
"□•:7" 75^e,ifeS "A-l"' ^O^, CAld^ii 

ii. mWZ. D C A 1 A— 2 "A-f" iCIii^. b 
*^L> NANOy- h4 4 8 a«^S "A-f" ^ffi;'? 
U, g®lHl^4 50ai:452a tN ANOy- h 4 5 
la. 4 5 4 a. 4 5 6 alScZS-O/^—^^^ftmr^'M 
m'lk, DCAA-1 A-2tti^31 "ory iZU^, 
T, DCAA-1 A-2*iifeg "A-f" td/^t^fc^. d 
©DC A A- 1 A- 2 «MieS®S*tC±oTft^$n 20 

[0 12 7] 04 5tt^2 — 5^4 3 8~4 4 2 

zi-y\tmi}i^nrzy*)y'^-y'^yifm^f)mm "d 

-^4 4 4 0ff3-C— #B©|p]gS«:^-r0-rfe^o l^^fC 
fel/^T. >i^fB^ TDCA;^— 1 A-2 30 

~DCA12j tt. ^n-?-*n-f >>'N*— 5'4 5 8 a~4 5 
8 dCDA^^^^lC^Sg^nS. ^<D-f >A-^'4 5 8 a 
~4 5 8 d«-f >A— ^J' 4 5 8 a, 4 5 8 bT^^^n 
■5^1-f >A*-:$'y;i/-yi-r>A— ^'4 5 8 c. 4 5 
8 dT«^$n^^2-f >A-i5'^;U-y(Cii-Jte.n 
•5. ^1-f >A-^'y;i/-y<£r«fig-r-5-1*>A-^'4 5 
8 a. 4 5 8 bO— SSti^fC^l K^>vX^'4 6 2© 

Hu-f >{cg^gg$n. ^2-f >A-^'i;'J^-y<&)^fi^-r 
s-f >A*-iS' 458c. 458d <D~mtmzm 2 h ^ 

>>?X:S'4 6 40h*U'-f >icSig$n^. :io-f>;\*— 40 
^'458a~458d ©ftfia(i«ili«i^«ff V c c m\Z 

mm^n^. ciw-f >A-^'©m;'3^^tt^v?4 e o 
a~4 6 0 diz^n^enrnf^-^tiT^^^, 

[0 12 8] l|lRtJ«;||2 h^>v7.^'4 6 2. 

4 6 4©y-x«^ttc^3 h^>>?;^:$' (y;i'y'::7>h 
^^yi^x^) 4 6 ewKu-f >tc}t^$n. coh7> 

->*X^4 6 6CDy-XttSqi®EEV s s^. ««Jx.«}^fl6 
mEE^t^i^^n^. C©h7>>'7.^4 6 6Wy-h 
«m2yjx=i-y4 3 8~4 4 2 75"f,©yj5ra-7' 
-Oyft^. C»J;1«DCAA— 3/N'— 4. DCAA— 50 
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5. yx'— 6, DCA;\*— 7A— 8«'A:'j<fcf -SNORy 

-h4 4 6waj:^^i:«iBg$n^, ^rzmiRzsm2 h 

^>vX^4 6 2. 4 6 4©y- htt-?-n^'nDC A/\* 
-2 <hDCA2^A:^i:L'TU^. Cine A:^;^^^^ 
•Jxa-^^ >i/m^DCA2. DCAA-2. yj^^ 
3-7^^ >i7'<i^DCAA— 3 A-4. DCA/N'— 5. 
A- 6. DCAA- 7 A- 8. A^ -y ^^tlfcyU 
5^3— >;yfi^DCAA— 1/S*— 2~DCA1 2© 

KM^T^^-r^o ^^oT. h^>vx:$'4 e 2x«4 e 

4ty;U^t7>h7>v7.^4 6 6*i^->:^>$nfc 
^(C-f >A-^4 5 8 a-- 4 5 8 dJ&tflJtt'fbf -5. 

Hi/xfi^cA i~CA8*t^SBi^s "wy" tu^r 

Zyi^T.^ 4 6 6 tJi^^' — >:t>$n-5. 

(0 12 9] -r-5t. imS "A-f" ©{g^DCAA- 1 
A-2lC±0-f >A'-rS'4 5 8 a*^iS'->:i->;§fn. ?IJ 

M*?{i^csL o«i^s "A-r" \zf3.^. ^tiA^^^iJT 
Hux«^cA iTjt^s "A-r" (c^M^n^t. na 

"/N'f " ©fi^D C A 1 /N-- 2 tC J; D ^JilS^ffi^ C S L 

i/i^iia "/N-f" ic;i5:-s<, UA^b. ifea "a-i^" ©«^ 

D C AA'- 1 A- 2 ICJ; 0^«)^S3nfcB#rajlM^. 

asoiibicio. )e;*:Mfc^M$ns?ijTKi/xm^c 

Al~CA8{CJtt;i;T^JiiS?m^CSL0~CSL2 5 

^m'A^^r^. 03 6©^-f = >i^0{ctt. mih^m 
ip-vwm(D^^nT\^u7.Ao tA, ~A. *i-?-n^'n 
fssm "/N-f" t^a jijTKuxm 

^CA0~CA8 tfi^DCAA— 1 A*-2. DCAl 
A- 2. SZ/?iJSJ?ffi^CSL 0. CSLl©^'-f5> 
i^*iS^$nTVi^. ;i©0*^e>. A^-^ygB^i-lCJ: 

[0 1 3 0] 04 7~04 9 (;inett0S©IB®±3 

*^Bj[cJ;;5 1 0 0MHz©->7.-7^A^ffiE3g:. 4©;n'— 
XhS, 3©A-CAS^-^^PBl-r©3^ttlbi(if^<&S^-r 
^'-r5>y0Tfe-5, iJJWfiJy h'UXAo "A 

-f" . A, ~A, ^tifes "A-f" ©t#. cnem-^D 

CAA-l/N'— 2, DCAl^N*— 2, CSLO. CSL 

[0 13 1] 4. x-^A*X$iJ?3?[5I8S 
A-XhS©i^7^. in-S^r«fiAj:x-5'©ai:^X«A:'J 

jfr'5 5;^TM^T?$)'5, 0 5 IC^^nfc^N*— X hgfh 
l&g§3 5 0. A-X hSamiHl8S3 5 2StX^J7h*^X 

u-fe-;/ hfi^^*i5iss3 s 4-^m^^n^m'mm^\z^ 

0 MSfc?5:m « * «J A. S C t *i T ^ ^ . 
[0132] A-7. hSU-ISc^ 3 5 0 «fiJ7 K 1^7. 'J -fe 
•;/hM^<f>cA. Ji^iSa "D"!?" ©t^, tfScB)f^*if?± 
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sgTA-x hsths:s3 5 0 itmm^n^. :i<Dm^m 

3 5 OA^e)«H-|&filCNT I (I =0~8) (iA*-7. h 
ft^ttJlHlSSS 5 2 \ZXtl-^tl^. 
[0 1 3 3] 05 0 i:S5 1 ttA— X hfii^tBlilgSS 5 10 
2<D|¥iffllHlK0T'a5So A*-X hft^miHli^3 5 2«± 
teH-ScfflCNT I LW]i^=E— K^SIU^S 8 iCioT:^ 

-CASCDSttffc^tCA*-7. t>ScD$^7^ai?)-a-SA- 

7. he*i7fi^cos I ^^±-r^^mm^^m-r^o 

fi«JA«, S 4 7 ~0 4 9 S:#SS-rn«A- CAS 
itmzf^J±.y hm^B I TSETdtiaS "A'f" /O^e 

ifeS "P'^'" lzfs.^t. A*-7.hSthScS3 5 OtirtSB 

<i^CNTO, CNT lS:^4^-r-5. A— X h:g*^4T 20 
*'5«-&(CSZ4 = l (mm "A-f" ) >^®-C> CNT 

3 5 2«rtSC->X7^Ai'D-yi7<i^<J>ci. WtJ-Ti';!/© 

A;uxi|i^&wrs/\*-x hi6$T«^cos I ^^^r 

-5, 

[0 13 4] — A-CAS©eii{k^tcifeS 'Vn 
'T" ®A;UX*c li. 04 3iC55-rNORy-h4 6 

-r-S. m-DT. A-X KSm^COS Ria04 8 tCS^L 30 

TzJivizmm "uo" icT^.^. ^»^> A-xh«*7« 

^COS "A-f" lc;^c-5<hF*igS->X7^A^7D-y 

^m^<s>c,, \z^K>, A--X h*i7m^cos ni->:7 

hUv'X^'4 7 2tCj;?)B5FBliSg^tCNANDy-h4 
7 4(D--owA:^tL.TifeS "A'f" IC7S:D. J;-dT. 
NORy- h4 6 Scom:^^^^ "P-i/" iZfSi^o CI® 
t^. $lHWA;UXfi^<f)c "a^" f£(D-VNOR 

y-h4 7 o<Daiti\tmm "a-t" nifso, A*-xhft 

[0 13 5] 04 8*'>S5i-^J;5IC. i^Bi "Pr>" ©A 40 
-X hftfa^COSRtt/\*-CAS©?Stt^b^l'->Xv" 
Ai7P-;/i7CLKK)4t3<75/t;i/X. Ep-^/'^— X hSSrS^ 

•rm^T*-2). :/Pi^^A$nyt/'?-cAs^-^^raffl 
<&^s-rsB#Hjijffi*-r-5aMiHi^4 7 e «a--x h& 

m^COSR^A^lb, ilM/N*-X hSfi^COSDQ 

<&m:'3-r-5, ja]^A*-x hg«^cosDQ(i/\--cA 

S^-^^FBlSr*«UTjl3®:^n/tA-X hS^S^-Tft^ 
Tfe^. 04 8€:#Ba-mi^, A-C AS^^S^rel^^'S 

;^c®T- (CL3ttiss 'VN-f" -eab^) ^m.7.^-j^4 

7 8;&^:$'->:t>$n. a]^A*-X hgfi^COSDQ 50 
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«A-X h*m-§-COS R*^F«3gC->X5^A^^P-yi7m^ 

<i)ci. ®2i7n>;/i7-y-i'i7;u5iM$nfefi^<*:;i^. m 

m "A-l"' ©JIMA-X hSm^COSDQ«5='— i'tB 
:^3A-y -77 2 8 4 7.J^—^)Vt^, 

[0 13 6] 05 2lC«JiJTHl/XU-tr-;/ hlt^^^lHl 
gg 3 5 4 (DUmM^m^TFiTo 0 4 7 ~0 4 9 &tX0 3 
5~0 3 7®^'-l'5>;7'0^#Mt"nti. CAS© 
ettlbB^fCfrT h* l/XA*-y 7 y 6 0 $:A>7-:t >-r^« 
^<f).*Li«ifeS "A-r" tCS^, A'-CASOSttft 

^, i^S 'VW tc;^^*JffliA;uxft#<i>c {cjS^bT 

NANOy— h4 8 2. 4 8 4tt||li 'VN-I"' S:m:*3-r 
-5. iifoT. 7'J •;/:/7P•;/>^$«l)S-r-5NANDy- 
^480«i^a "P-:?" t'5->5";^n, ^iJTKU-XU-fe 

•yhff^<f)cA, tins 'vw {ctss. mmz. siwa 
;ux{t^(j)c "A-f" (Dh^mm "uo" \zis.^ 

/N*— X hftm#COSR(CJS§LTNANDy— H4 8 

t ?ijx:^-:/;i/«^ E c . CD ^ <»: e. -p^ifes 
"A-<" T*-5) . t«£oT, .ETuT Ki^xx^i— ::/;i'm 
^<f.c*.ctJ^S "A-f" \zfi^. ^w^, cosR*ii^ 

31 'VW \ZfS.^ii. jajTH^XU-fe';/ hm^<i)c*. t 
^JT KkXX:^^-:/;Pft^(i>cA,c«wS "P'i'" \Zl3. 
■5. 6 6MHz^T©J:^;/iiSVi^ife?^©->X 

5"Ai/P-yi^®«-&. /N*-X hSfi^COSRJ:05feCD 

)vmm>,it t^mm. "p'^" ic^^o. ^jTKU'XU-fe-y 
h«^*cA. ti^mm "u^" \zfs.^, ti£oT. z.(DWim 

"u^" O^JT KU-X'J-t^;/ h(t^*cA« ICJ:0;n*-X 
h:gH-S:S 3 5 0 t JiJT H l^XttiSS 3 4 6 « >J -fe N 

[0 13 7] 5. y'-'S'B.m^uyi^^^m^ 

ji|-rSAcii60^P->^Sr^^-r^lHlKT*S. "T—^ts. 

mi^ayi79t^M^it, m5\z^-ry'-i$'&mmm^ik 
g§ 3 4 8 tmm vRum^^y'—s'^m.i^ p yi^^^m 

SS 3 5 6 , 3 5 8 $:■g■^-C^iS, 3^JT h* l^XttScgi 3 4 
$felcai'<fcJ;'5lC3 3MHziil.T<0->X5^Airp 

ji<g5nfe->X7^Ai'P-vi'CNTCLK9$ 

iwiffli:7D.yi7 tbT<seffi-r^. ;i©«-&{c5=-iS'«->x 

n C L KIClBl^ UTeSI:^ n;^ttnt^;S: 
1^<DX'. ■r-:$'eillSiHWfHS3§3 4 8*^*£^STfe'5. b 
Tj^b, ;i®J;o75:a?il5Ai^i2^ST$)SB#«, 03 9tC^ 
Lfz^lT h'U'Xtf-S:§§3 4 6«i'P-;/i7CNTCLK9 
®f^Olc->X-xAi7p.>i7fi^<j)ci. t:mms}rWc.i7 a y 

^iii^xmmv. ms 8tz7ri-rm^^^3 9 ntz.<D§i 

Wi^f)^S<D-F^2\iy htiJ:^PCAO <hPCA 1 ^Xi] 
UT^JT HV-Xft^CA 0 tCA 1 S:ttJ:^-r-5. ^LT 

^mL-&a^«ii^x-^ejg^p-7i'5!^iHF8&3 5 e. 
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3 5 sity'-^^^mmmsc^s 4 8;5^e»com^7RCA 
0 1 RCA 1 (Dj^D\zmmm^cAo tcA i ^xtf-r 

[0 13 8] ^5 3\t&mm^mnfSxi?§o)mm^y'ay^ 

\tmT V^UT.J'^yyy 3 4 4;6^^co?iJT l^UXm^CA 
O^CAl^At^L, ZLCOm^C AO ^CAl ^^^ii^^ 

CLK lC|HlfflLT^*f^2t:^y hfHgcgg4 8 8, 49 0 
^^LTVi^e ^-^'^^jglSJ^tl-^ggS 4 8ti^J 10 

T H l/X/\* >^ r 3 4 4 T^f^ (D^I^SB^iJT F l^Xfi^ F C 
AO. FCAl^h. ftfie2fc*^y hfhScggT&^^CDF^ggg^JT 
Fl/Xfi^*lt?iJ^J7Hl/>^^J(train) tC^^f^S^ 
[1IK4 9 2, 4 9 4*Wr^o 2t:^>hffHgcgg<&«fi£t- 
^X^-i>4 8 8 <h4 9 0\tm4 0 <h04 1 lC^t*X5^ 

CNTCLK9CDf^D{C5>X-T-A^n-;^fI-^<J>c,, ^ 
^ffl-r^tht.^P.'i^.T^^* StRlHlK4 9 4. 4 9 2(7>-^ 

n^'n^j^s 8tc^^n;^cii^iHig&3 9 1 tm—com^ 

:^;{I-^ECA I ^A;':?«^PCA I \t^ti^nFCA I 

ch*^i^:;2 fc'^;/ hfi-^ggcoffi:;b«^{'#:b^ (usoxti 

1) o ^fz. hSfS-^COSRtiNANDy— h 

4 0 0, 4 0 2(Dm3xti\zm^^ti^o mnm^4 9 

2, 4 9 4T/N'-XHSm^COSR*^flat- ^C7)ti. 

04 0, S4 1&U^^3 8lC^oTlK0J^nfegB^^^# 
Mt-^o ^-^^e2l$ijfflifi-gcgg3 4 8cDm:^RCA0, 
RCAl<h, ^C7)SefS^v'X-RCA0, /N*-RCA1 30 

[0 13 9] 0 5 4ti, y'—^mti'^Jl^'^y'U^'^'Vm 
t^^e»n^i!mb?— ^feiifi^RDTP O^RDTP 3 
S:^^r'S^aiL.x-5'eiii7D^;/i7^^[iIgS3 5 6 (D 

P^y ^^*[pISS3 5 6ti, ^JT Kl/Xm^RCAO, 

— RCAO, RCAl, /X— RCA 1 ^T'ri— ^.<>^;^ 40 

T^NANDy-h4 9 8^, Z.<Dy^Zl—^^ >i/m^ 

a^tl^mm "aO'^ tCU-tru/ hT^NANDy- h 4 9 

6 t^^^m&^n^o NANDy—h4 9 e<Dmtiiitm 
ii,^mi^xmm "/n-t" \zt^^m^^^mmm^<t>t.,c^z 

ie§UT±gB^31 "/^-r" <h7i^o NANDy-h4 9 
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5 0 3 i:, :i(Dy='-i^mmz^n^nmmLrz7.-f 

4 9 7, 5 0 1, 5 0 2T«^^n, #%»#F«^fI-§-CL 
3, CL4{CctOil^^nfcX'f >y^$rai;TffiStCS 

:?5:^ji]ffiB#r0i^a«'r^f^ffl^-r^o m4 8^^mrn 
^" 1^:^311 "a^'^ 0Tfe^«^, "T-i^&mmnm 

(Dmr Hl/X«^RCAO <hRCA lR?J^:ine7&^?»C0 
ggmb^-^e^lfi-^RDTP O-RDTP 3CD^^-r ^ 

>cfm^^nx\^^^o m%nmmti^3fz.cox. x-fy^ 

5 0 2ti5^->:t>^tl^o 

[0 14 0] 0 5 5tC^-^ai:^-^;i/5^yi/^-9-2 6 8 

HSr^fo fsi0tc43t.iT> /^-cAS(D^mtm\zmm 

"A-f" {c;ft^^J^A;UXft^<i>c tiSMIiISS5 0 5 $r 

iftvxyvyy'yuyys 0 4(Dmti^mm *v\-r** tc 
:^^ct5tc-r^o wt>m^m^ci^ 3 hCL 4 CD 

^t>-rD^mm "A-f" T$^n«NANDy-h 5 0 6 

c^mtrt^iSS "A-f" iiTS^o -cp^O, A;^xm^<f>cL 
frS^S "/W" <h75:^o ^<D^, $«JfflI/1Jl/Xfi-^<f>c 

mm "ury-* izy^i^h. mm "a-t" (DCL3<Dm'^ 
\t. /vi7.mn <t>c L i7uyi7m^<t>cii 
(D:i^j:^i^'^^)yMmm\zmm ''a^- \zuk>. mm 

"A-f" (DCL 4X$>^m^\Z\^/VlXm^<fyci^t\H^ 

\zmM "n»^** {c;^^^o Lt^^^L, A-C A S^-^B^FmIt^^ 
1 X\t 2 com-^ \Z\tCL 3 <t:CL4^1^S "D-^" 

0, NANoy- h 5 0 6coffi:^friifea ''ary-' r^oyx 

(t>c.\tn\zmm "at^- lu^o 
[0 14 1] 05 7-05 9 {z.n^\tmm<D$im±3 

- R A s (Dm^itrnz/^^- c A s *ij D ih^mm bi&f^o 

^>^mX&^o 66MH1 (Di^Xy^A^ay^\Z 

j:o 3 (d;-^— c Asw^mmt 4 (Dn-x h-B^xmm^ 

ffySit:>n^o m^t, T^l^gP^iT HUXAo , A, , A 

, , A, =1. 0, 0, ot-m^zmthL^^ 
T^/^^-dren, mmt^x^^MT \^uxAo . a, , a 

: , a, =0, 1, 0, 0 MtC/N^-CAS 

t^lOoi<^\Z.k^mttiL^^f)mit^^o A-CASfiJO 
ii:^iSBtftCRCAO = 0, RCAl = li;S:^o /\*— C 
ASSiJ0iA^P*(C^1^?fB^JT HUXAo tA, fj^^tl^tl 

mm ''ao" tmm "y\-r" \zxf3^tirz<Dx. f^mt 

4TRAO-0, RCAl = lTS^o S£oT, /\*-C 
A S fij 0 ji,^mm<DmT K l/X <h/\*- C A SfiJ 0 i^^^ 

<D^]7 \^uy.^m—U(Dx% m^m-^nrz^-i^\tmm 
^m-DXAmiz^m-^n^o 

[0 14 2] /\*-C ASiiJOii^HWO^tBLx 

•x-^^T^^iraai "D»i7** T&nti, 05 9\Z7R^nxi^^^ 
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tz^OlZ 1 . 0OiEJlJx-i5'eM*ix-^^D I O, ± 

?'JU-->*7.^2 7 4,2 7 8rn^i6^m-r^^^2 7 6*^75; 

6 8lfq<D\M.mU'JX^ 2 7 4. 2 7 8 tC-^-tl-fn^ 5^ 
$tl. ^mUT^-^'eMfi^RDTP 2t;:J:oTiS'-> 
:t>^tlfc5^-3'eiiX-1'-;/^2 8 0 *® i;T5^-:$'m 

O-e. eitX-f 8 0Xttx-^tB;'jA>;/7r 2 8 

4. 2 7 8FB^$rii-«|-r^fi^i:bTfflV>e.n-5o 05 9 
ICfcViTPTS^-rmii "A-f" «fi#<i)cL IwJ;^, — -S) 

[0143] 056 \t.mTh^y'--'^^^^ n 
8S3 5 8£D|¥ifflliISS0T*^. «ji*-5='-^e2l^' o «y 
i7^±[Hi^3 5 8ti7'-:5'A;'3x-7;i/5^7'U-i7-y-3 1 4 20 
Tffiffl $ Sii^fj^T'-^eMfi^WD T P 0 ~WD T 
P 3 *^*-r-5fcs&o(iJS&Ta&^. ::com^3 5 8itm 
TFUXfl^RCAO. A-RCAO. RCAl, S-O^ 
A-RCAl €:5^=l— 5=''C >i^T-5N AND^— h 5 0 

mih^^-i'Bimm^^^-'r^ >^-rsNANDy- 
t!-77,^>ifmvFXitn- c A s fij 0 ii^^mi^^izm s 

1 4«^S "D-i?" NANDy— h 5 1 2 ^t" 30 

^TUir-y hf-So #M#^5 1 6tijlMim8STab-2). 
03 5~03 7®:5'-r 5>^0(C5^$nfcct-5ICRCA 
0 = 1. RCA 1 =0T*-5i:-r-5^. WaM "A-f" © 
A;pxm^WDTP 1 ^©;*:tciSM-r-2)T K 

UXRCAO (=0) tRCAl (=1) iCj;OiwS 
"J\-i" CDA;i/Xm^WDTP 2*t5g^f -5. 

[0 14 4] 6. •x-^'^:^ "J -vugs 

D I om^yu^y-i^-r^rzstxDmmm^^^^t^ 
lEissT-^.^. ms-^&ummvwii^^iz. y'-^'m^± 40 
(Dmmizy'—^&m.tyu^^-i^f)^^mzmm\^xn 

[0 14 5] 06 0« I /0^<hP I 0^^yj5^V- 
Al l<i:CA9tt, ±)2!ib/c<t^lC>'N*>^:7S*?m^T* 
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X:^^-yjl/m^*,E. "A-f" . ^C9'^ 

NANDy-h5 1 8«:^gBX^-yjl/$nS. CAl 
TJi^S "D"^" (A'-C Allies "A-f" ) yj 
^^-V-v'ft^P I OPR 1 t I OPR 1 tiiSS *VN-f" 

s-itit-r-i) (/t- p I o p R 1 1 o p R 1 itmm 

"aO" izu^) . fie-pT, m2 6lzm^T-:/a'yi7m 

^mmm^B l s 'v\-f " t ^.nts. i /omM 

(I/Oi . /\*-I/0, ) t (I/O, , /N*-I/0 

3 ) ^im^\^xy^)9■^^-i^■$n. i/o^*t (i/o 
, . A- 1 /o. ) t ( I /o, . A— I /o, ) «y 

'J^r-v?*^*4>»r^n7^-^®ejtffi.«$:-r-5. 03 0 
tcs^^n;tP I Oi^*f (P I o, , A--P 10, ) t 
(pio, . A'-pio, ) hmm^zfv^^'-^^•^n 

^. CAl^^ifeS "A-r" lC75:^tJS*HCl/ 

( I /O, , A— I /Oo ) t ( I /O, . A'- 
I/O, ) tP I 0^*t (P I Oo . A— P I Oo ) t 
(PIO, , A-PIO, ) d^T^U^^r — — 
A-- C A S fiJ D i?i*^I(jfPT/N'- CAS (Dismtmz 

5!^-rsiia "D-^" ©MVi*ijffliAji'X{i^<j)cpayj 

— vfi^P I OPR 1 , A-P I OPR 1 , lOP 
R 1 . /N'— I O P R 1 Sr^SifeS 'VN-f " tife 
^J:'5JC-r^. fieoT. A-CAS»iJOiJ^*-B#tC. 
HU'XA^'Jmllc I /omMLP I O^jttt^yj^r- 

>?-r-5. ^©A*-cAsyu5^-\'->?t-io. 
5 2 0 \tmmm^x'$>^o 

[0 14 6] 06 1 ttD I O^S:^U5^-^ — v'TSfe* 

|^«tcSiJffllA;i/X«-^(f)c„*^*^a ^ 
I 0^yj5^-V — v'ft^D I OPR 1 . A— D I 
OPRltt^SCifeS "VW" \zr£K>. WCAltA*-W 
CA 1 ti^ggifeS "n^" \ZfS.-:}T-r^X<DD I O^^Sr 

CAl/O^ilS "P"^" T&nti (/^-CAIH^S "A 

-f " ) fi^D I o p R 1 twcA 1 n^n^n^m "a 
'f" tmm "ao" ^mni.. a*-d i opr 1 tA-- 
v/cAnt^n^nmm "p-^" tus 'vw 

fcyj5"l'-v'lHlS§2 6 3 c, 2 6 3 d(i^>««8*i^ 
JtU. 3^>J5^-V->?lHlgS2 6 3 a, 2 6 3 bfi^'->:t 
fSii, mr> I O: , A— D I O, tD I O 

, , A-Dio, f)mm\^Tyu^r-'j-^n. dio 

, , A— D I Oo tD I O, , /N*-D I O, Hx-^S'e 
iirofflSc^-f -5. llji^i(jf^(D^-&«. 02 9<7)h7> 
vX:S'3 18c, 3 1 8 d*i:^>t^^$'*i}#L, h7> 
v'X5'3 18a; 3 1 8 btt^'->:t7^n. A*y 7r 

3 2 4 c. 3 2 4 dit^yiikm^m^V. /'^'^yy 3 2 

4 a. 3 2 4 b«7-;/5^3 2 0tcBf^$n;t7'-^tt®. 
JCtJeoTx-^S:ei@ir-5= -e^D^. CA iTjiiili "A 
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[0 147] 06 2 tip I O K^-r A3 3 Offlco/K>i^ 
il*?fi-^D T C P 1 X\tD T C P 2 ^^^f ^ [ElSSCDi¥ 

\ZU^o C<Dt^. RAl 1 XtiC AQt^^'^S "d^" 
\Z$>^m. DTCPli^i^^S 'Vn-Y" IZ'yy^-^ti^O) 

/^>^iz^itibn^tm:x.:^—f)im^<t>,Ei \tmm 

1 A>i7iiJRfi-^DTC P Hi 
Warn "nC IC^S^o — Ili;\*>;j7<7>»i2^^8!if^4' 
IC^ 2 ; > ^ CD Siit e>tl^^:'7Uryy:7n 
':/y5 2 2' ''ory- \z^y^^n. ®2/X>i7 

ii^fS^DTCP 2ti^3i "A-f" tc:;^^o DTCPl 
(hDTCP 2ti?*ii£:;A*>i^OP I O y\*3 3 otc^ 

•^DTCP i t:/ayi;mmm^BLS'f)mm "a^" 
TfcnfrSx-f'y^s 3 2frix:^^-:/;u$n. ^*ji£;D i o 

[0 14 8] 7. ^-^m;^/N*^;/ ^'TSfJWlHlK 
^'-^m^jA^y >^TS«JI|l[«IKti0 2 6tC^$nfc5^-^ 

A^ay!7CL K(D'f^^^^'^nrzm±± 0 X vT<^ 
A'-CAS^'fc.^r^TtA-X hS:^^^^$n;^cKIPplTC7) 

mtim^<Dm±<Drzi5b\zm^v^^o ^tz. Rif^cov^^^^ 

A^Uy^m^^ (*mE«^JTti3 3MH, ) J^TC^I 

T^- ^ ^ tti r ^ C <i: tilc^fe^^TS t 
[0 14 9] 06 3tix-^m:'J/\*^y:7r(D5^-5'ffl:'7 

SS^TS^o NANDy- h 5 2 4ti#iJ.<;^l(jf^B$(C^ 

a "D»^" €:m;^-r^o ^n^y/7fi^<f)cF^iA-cAs 
1 ^uy^-^^ ^j],(Dm. mm "a-y" ^^m^^o 

oT, Si2^^^^(Di®'&OJ:^tCA*-C AS <hA*-WE 
7i>^*^g|5Stt<b$n^^> NANOy-h 5 2 4tJte31 

7&^*^li$n-S^. 03 4(C^-rDQM/\''y:7 7^ 3 4 2ti 
f^o tf£oT, NANDy— h 5 2 6 \tmm "A-Y" cD 
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TisT^%^t*^o mm\z. /'{-T.h&mTWzw^mm 
CL j \z<^^mmWi. mm (c;^^s3S/\*-x h 

:gfi^COSDQtCj:0*JtS)ft^(f)TRST t)^a "Dr^" 
^;5:^o tJEoT, 02 8;c^-rT'-^m:^/\'^y:7z 2 8 

4<Dttit}\tmm "D^" cos>j®fi^((>T.5TtciS^bT 

yr2S 4{t^-i^tht3'^7.^>^m^DQM\Zit^^L 

10 fz. J^-Xhy^-^ltitiOmTmiZlty'-^ltitl/'^yy 
[0 15 0] 3 3MHz UT<D^^->7.9-J^i:^Uy^f)^ 

mu<y^'-^:^^mti^n^^o\zmmm^<t>,,f \t^^t> 

y<D>^7.5^A^uyc^\z:h\^^x. ^^t>mr^m^ C I. 1 \t 
mm "A<" ^mi^-r^(Dx-m^(t>^zr \^mm "a^" 

X&^o ctoT, 02 8 tC^U;t7^-^m:t?A^;/:7r 2 
8 4T<^2IX-r ry5^2 8 6, 2 8 6 Mi:^lC^^->^> 
20 :in\ZjZ'DT\H^i^X5^A^ay^m^(t>ci.t CO 

->x'7'A^ay^^mm^n^m\z±$^mncL i ts^ 

a ''Ury- \Z$>r). «-^<{)TEr ti^a "D^" \Z$>^o 

t^oT. Clcoe3t;^-f ry5^2 8 6, 2 8 6 'ti>^X5^A 

^uy^m^<t>ci, (Dmrnrxmrn^n^^Ltizu^. 
[0 15 1] 

-r^o ^"T. MtKuidf^icoiiTai-^^o 04 7-04 
9ti. lOOMHi (D^v^i^y.y^i^^uy^^mmi^. 

30 4cO/t-X hSchSco/N^-CAS^-^B^fFplT^mbHif^ 

^^m'^^n. A-RASCOffitt^fb^^tC^gRfTZ Kl/ 
y^A^Xtl^tl^o -r^i:, /N*-RASA^y:7T 5 6tlA 
-RASA;L'X{t#<f).P^^*L, ^l^gpy HUXA, . tc 
i:0^1/\*>^ 1 2Xti^2/\*>^ 1 4C05-^— 

^ A* > ^7 iStR<Dfca6CD/\-- R A S ^ n ^ fl^ 
tci 02 l<7)fTTX^^:7D^y/7^^lHlK6 

2\tZ,<D/^'-RAS^ay^mn<t>ici *A:^LfTVX 

>^(OfT5^=3-y 1 8tr#tj^$n^fTT KUXfi-^RA 
K/\*-RAI (I = 0~1 1) ^^^T^o 
[0 15 2] fT^n-5^1 8HC:CDfT7 FUXm-^RA 
KA^-RAI ( I =0- 1 1) tC^&^LT. ^1 

ff^^^^T^o ^co^-F^ii^fi^trctoTSS?^ 

50 m'rmt^mm^mn(D^m\z^^xnut^ti^. ccdj: 



( 29 

55 

•5;5:a-RAS5^i->®S5T^, 'i=rmmi^ u-:/ iP^^ 
4«/N*— RAS-A-CAS3131B#rBl t,c» Sr« 

s "nr^" (Dn-CAsmmzm^hxn—CAsny 

77 3 3 8«$iJffll/'^;i/Xft-^<f>c. (/)c». *cf. Ru:^^ 
U-fe-;/ hfi^B I TS ET^^^-r^. dW/N'-RAS 

H^^cA. ^^^iJT Kl/X'Jir-;/ hffi^5!*[ilK3 5 4*^ 
6.%±$n-5. ?iJTKI/XA>;/7t 3 4 4«/\*— CAS 

Ffi^fi^<f>c». ICJJiC^bT, ?IJT h*l';^m^CAO~ 
CA9^m^-r-5o U-dX. KU-7>fH^«A*-RA 
S5^j:->*^Taam^<f),c»i <hA*-CAS<DSttlb* 

*-r/\*— CKsnyyr <J>c tc«t ^ ta;^c?iJ 
7T 3 4 4*>e.^*-r-5©-e. A*— c A s wfiitt-ft: m 

-So 

[0 15 3] ?1JT Fl^X'J-fe^y hfi^<f>cA. d^^a "A 

D v ^?(i^<f)c I . CDtHSclif^dVN'-X FfifMSSi 3 5 0 
T-fT;f5:^3n-5. A*-X h:gH-icig3 5 0 75^ e.®tHg:ft^ 
CNTO. CNT 1 iCitx^LTyN'-X hg^ffiiaSSS 5 
2«A*-Xhi^Tm^COS I *^^b. A'-CAS« 

mmt^\zn-7. hft$r5^rA--x hftm^cosR* 30 

m;'j»8^1©P^(Cx-^m::'jA->>Xr 2 8 Ati^y'-'S'^^ 

^f-SJc^tC, C10A'-y:7r 2 8 4€*lJ^T-2./t*©jl 
F«1MtCfi!c#-rs->X7=-A;5' D -y ^7 ®^»}^}-/\--X hg« 

^cosR*ie,jiM$n-5, n-cAsn%v^m\t.3x 

$>^<DX\ )131A-X FS{i^COSDQ«/N*-X 
m^COSR*''€.F^gB->XT-Ai?D.yi7fi^<f>t^, <DtJ 

r>" ®J13^A'-X Hfift^COSDQti/N'-CAS^^ 40 
-5. 

[0 15 4] a^JT FU-XffhS:S3 4 6 «/N'-C AS;\'-y 
^rd^^oyj-fe-y hfl^B I TS ET<*:?iJ7 FU'XX 
^— :r;Ufi^(J)c,,c J'fS^UTJiJT F U'X;n*-;/7t 3 4 
4 75^e,ro?iJ7 FU-Xffl^^ft#U, /N'-X hfi<i:7 F^- 
X^- F tCt 0 i7 □ .y C N T C L K 9 ^ffhSS: booa 
i^^J7FU'X{§^PCA0~PCA8S:^^-r'5. ^JT 
F UX/t-y 7 7-3 4 4 t±H(rl2«!)^(D^1.gC^J7 F UX <i: C 50 
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(Dmm^lT F^Xfi^PCAO~PCA8T'«J5£$n;t 
mm\^fz^\7 F l^xm^C A 0 ~C A 8 S:^^-r-5, 

[0 15 5] 04 7~ia4 9tc^-r^-r5>y0fi/\*-r 

:^-U-7FUX^-F (?IJT F U->>i^^:- Fff ^<i) 
i.iEL =0) -cnSC^iJTFL'XA. ttHS "A-r" T'. 
}aOW^gf?iJ7FUXA, ~A, «^aB^S "P-^" t 
<£^-r-5«-&S:^LT^iSo ys'-X F6«4iCia^$n 
Tli^WT. ^-F*iWft^SZ4fc'tt*^ifeS "/\-f 

iz&^, U-dx. 03 gwzFi/xn-^ss 4 e^i^fig 

•r-5mitHgcgB®Tfi:2ffiC0X5=— v'ST 1. ST 2© 
**^2ittHSci&f^<&fT75:5. Sfc. lOOMHzTSjf^ 
-r-5 OT'i' P i7 C N T C L K 9 ttF*3gg->X5^ A D -y 

ISSg3 4 8<Dffi;'3RCA0. R C A 1 tt^JT F l^XfHS 
gg3 4 6®ttJ^jPCA0. PCAltl^— T*^, CI© 
tfScSS 4 8COai:'jRCA0 .hRCA 1 (J^tti 1x5=^—5' 

esii^p-yi^s^^iHisss 5 6(cA;^$n, mtni^y^-^ 

{Bimn)\yX RDTP0~RDTP3 ^r^^feT -S. 

[0 15 6] — ?IJT Fl'XAi/^T 3 4 475^e)»^J 
7F^X«^CA0~CA8«JiJxP-^^2 4(CA;'3$ 
n. iSiBgbfc^JT FUXm^CA 1 tCA2tCj;f904 
4(C*^tlfc:/'J5^P-^^4 3 6ttgB^i-W{C^-/N*7-v 
:/$nfcyj5'p-7^-i' > if m^DCAA-i;-<- 2 t 
DCA 1 A— 2*^^-r-5. c:«yU5^a-a'^' 
^$A;'j-r-5@4 6{C^-r±?rj^a-^4 4 4«^Jil^ 
«#CSL 0 tC SL 1 ^^^T-S- ?UjSS?fi^CSL 
oti. ±j^L;^c±5lct*>y h^*t±©7^-3')0i^i 1/ 
omM ( I /O. . A- I /Oo ) t ( I /O, . A- 

i/o, ) i'e2i;^tT.s<j;^(c-r^oT. ^m^m^c 

SL 0© lSS«A;l/X5 3 2(Cj;-pT^:£$nfc^l 

jiS-r-sm p I o^^f^auT i/o-t>x7>yi;iA 
:^^ti^, i/o-tr>X7>:^«ffi'ttjt;«^5 3 5$:ffl 
V^TSIl P I O«S^*±C0^-^^Jii|iiL. MfBf^ly"- 
(D I O, , A— D I O. ) t (D I O, . A*— 

D I o, ) (c#tjg-r^„ dcDt^. Dio^yj^v- 

v^i-^D I OPR HSiiSi "A<" f3.(DXm2^—3'm 
M (D I O, . A— D I O, ) t (D I O, , /\*— D I 

^mv^x&m-^tifzT'-iS'it. 02 7 ic^bfcT^-^'tti 

[0 15 7] l|l7"-^'^*f04'T-7^-^'l8*f (D I O 
, . A-D I O, ) 5-®UTe2l$tlfc5='-^«A;UX 
RDTP UcioTilS^^n. *aT^-^^*f (CD 
L, A-CDL) SU:7'-^m;'3^-y5"2 8 2RDf7^- 

^mtimti (DO. A— DO) ^ai;T5^-5'm:t;/\*-y 
^rtcA^'j^n-s, ^(DW:. mmiz. ^ija^fi^csL 

1 coa;ux 5 3 3 icJ;oT^±$nfc^2 I yo^M 
( I /o, , 1 /o, ) i ( r /o, . A-- I yo 
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M ( I /Oo . A*- I /Oo ) ±®g«CD7^-^7&^x— 

:t» D o u T ttx— ^ ai :'3 A* 7 T * x:?i— :/;i/-r ^ *Jffli 
II^<f)t.s,{cJ;0, 04 9{C^Lfcct-5(cm:/3$n^, 

mtin'yy7 2 s 4tt "a^t" -t'>tf-y>xt;^D. lo 
^•B^ftWimm^-^n^. src. /N'-cAsstt^t:^ 

{C 3 #B<D->7.-7^i;K^ a <;/ C L KC95i:± D X-y v^T 1 

0->X5^Ai7 D ^ C L KtClil^ LTtil:^ ^n-S ^1 1*^ 

[0 15 8] mS 5~0 3 7tt. 6 6MH, ©->7.7^A 
i'nu/i75rffifflL. 2 0A'— CAS^■&B#F4<^:4®;'^— 
XhftT©»)i*-i!If^^£*■r ^'■1'5>yiaTfe-S. ±^ 

(Dm^x^m^oi^^iimmz. 9vw>t\^u7.a, trH 

l^XA, ~A, \t^tl^nWm "A-f " tifeS "n>:7'- 20 

1, 0, 1. 0OitJijx-^'K)«'&T*^. ±3S®s?m 
Ui!)f^©«^i|^fi|{C. yN'-RAS^:ii->7!)iKjfPbA* 
-X hi^Tfl^COS I (CJ;»3A*-X h««^COSR 
A^'^^^tl^. »)i*7'-^ejl|A;U7.WDTP 0~W 
DTP 3*^^-r-5/S:iftroaiBg6<j;^3^JT Kl^Xft^RC 
AO, RCAljOi^JTF^Xft^CAOtCAUCJ:^ 

"D-i?" <Dmnn-YfR\zxK>m^TL^m'mm^^,t t.m 

ji*-*Jffllft-^*i,Dc*V\*-WEA*-y 7t 3 4 OTi^e^^ 30 

[0 15 9] cn^)?iJT Hl^Xfi^RCAO iRCA 1 
ICJS;^bTllii^^x-^e2li'D«y^7 5!*lHl8S3 5 8tt 

ei@|AJU;^WDTP 0~WDTP 3^%^-r-5. -7^—^ 
A;>7A'>;/7 7 3 1 2$::^^bTA;^^?n■5A:'37'-^D I 

HL\z7^^ntz.^oti.^m'T—5'iz\^xmti^n 

-5. X-^A:^5^V;U5^:/^i7+)-3 1 4«$iJtg{l^wc 
A 1 . /\*-WC A 1 <i:»ji*-5^-^fgjil/'?;|/XWb TP 40 
0~WDTP 3CDMWTT5'— ^^D I O. . /\*— D I 
O, , D I O, , A'-DIO, ±.\Z7ri-^nrz^ofS.if^ 

\tum^^ I O P R 1 , n— I O P R 1 (DUnTX P I 
O^-f >K^'rA3 3 0$^LT*fjrxI/O/N'X{C«S& 

^n, ^jii^ii^c s L I \z^-oxm^^nrz\f.y 

[0 16 0] 3#Bt LTti|Oiii9-i)if^lCt3liTl$i0^-r 
-5. ia5 7~05 9«. 6 6MH, £0->;^7^Ai7D->-i7 
^fiefflU, 3WA*-CAS^-&B#FB^<i:4©A--X hftT 50 
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TKu-xA, ~A, d^-^-n^eniss 'v\-r" tmm "u 

KWXA, t^l-aST KU-XAo , A, ~A 

nu.vitViS.u^is.\j^y'—9<r>^x. e^(D2 t*>y h©x 

— 5'*iP#FBl t , -cwyx'— C A S fj 0 J; 0 W.^ 

^^nu.^^^ii\^oz.iim\-\z \%±m u fc»ii*if)f^ t isi 

— -Cfe-S. StrBTt, d^ei^n<7 5'CLKcD2^»3mr{ce 

S/N--RAS5^3:-><75l)jfpt3:Haa!<^)S0T*^<, ^tB 

THUXli^CAl tCA2(Cj;O04 4{C5;^?nfey 

DCAA'-lA'-2Hiiii -Vn-I"' <i:;i5:^. T^t. 
fcifeS "n-^" «)CA2~CA8JCJ;0JiJS^fI-^CS 
L 0 «a;UX 6 0 0 t^t.?). ISS "A'f " {CCA 1 ii'^^ 
^^nfc^lC^jyjxa— r^' >yfS^DCA 1 A--2 
A^iiS 'VW {CifeO. -?-®^5iJ]g^ft^CSL IttA 

6 0 1 ic3i^. 

[0 16 1] B^fFBlt, TA*-CASSiJOia^*Mt±lb^^ 
75i^i±6.n^<i:. yj-tu/ hm-^B I TSET<0A;1/X 
6 0 2lC^-3T'J-b>y h^nfcA'-X hfiW-^S3 5 0 

A-X hS 4 Srtf-IS UTt^tCAJl^X 6 0 3 CDA-T. 
h«l7fI^COS I ^^^-r^. '^-dX. gfiXDg^aiL 
^^*^e,OA'-X hgSr^Tima ■"DC?" X hft 

fl^COSRTii^^StX^. ;i©/N--X hSft^COS 
R tC J; 0 A-- C A S Btr^l^^^S ^ n/t5^- iS' fgffi L 
Er^Sr^-rSMA-X hSm^COSDQ*i^^-r-5. 
i.-oX. i^6 tf-y h©5=-iS'*t^i?*.m$n-5. 

[0 16 2] 03 8 iC^bfeJiJT Hl^XA-y^T 3 4 4 
li/N'-CASyN-ty^T 3 3 8*^f.^Sfe$nfci^S "A 
-f " 0$|J^3 AJUXfS-^ <()c , JC J; 0 C A S SiJ 0 ii*-^ 

(^r^lt, ) {CA^;5nfci1-ge?'JT KUXS:^u/5^L. 
aiBgLfc4ew?iJT Kl^Xfl^S-^SfeT^. C1©B$. JiJ 
THU-Xft^CAl«. ftTfi:©^J7 KU-xm^CAO 
"D-:?" T$>-5WT, *iJffllAJUXfi^<J)c.CDiiS 

"n-:;" WM^^*5 2i:/D>yi7-y-'ri>jU©FBl. i&S "A 
-f" 5-«l}t-r^. cn{Cj;oT?iJS^fi^CSL 1«^ 
S "/N'T" ©A;1'X 6 0 4 t;^£^. ?IJT KUX«-§-CA 

l«i^S "n-:?" {c;^£0*t>2i7D-y^iJ-i'i7;KDFBl. 1^ 

m "u^" SriiJt-rs. c:nicj;oT. jijs^m^cs 
L otiifegi 'VN-f " oa;ux 6 0 5 hU^. nW[ 

t, TCDAs'j^JTHU'XAo (=1) tA, (=0) t 
Ptrelt, T-<DA::'3?iJ7 KU-XA. (=0) tA (=1) 
Srffl l^^Ti^ttS LT'-^ei^AjUX R D T P 0 ~ R D T P 
3*^6 0 9. 6 0 6, 6 0 7. 6 0 8 iC^^f 
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[0163] W^m^m^C S L 0 <D/^)l7s 6 0 0 J: D 

^ 1 p I omM^mi^xm i T^-^^*f (d i 

Oo , A*— D I Oo ) ^ (D I O, , A'-D I O, ) \Z 

n^n^m "a^" tWsm "d^- (Dy'-^:f)mmzB 

tl'^)\y^yu^'^2 6 8{^<DM}iB^y^2 7 8 a. 2 7 
SblzBflc^n, -^O^RDTP 10A;UX6 0 6CD^ 10 

{cfriDio, mhmm\^tz^y^2 7 sh\z^M-^nrz 

\tmm "a^" cD5^-^RD i^m^-r^o jij^^ft-^ 
csL icoA^i-xe 0 1 tCctos^$nfcx-^tiil2 

I/0^*f<h^2 P I 0^*f^®i;T^2T^-5'^*f 
(D I , ;\'-D I O, ) t (D I Oj, D I o 
, ) lceii^n> -^(^^^^^5^2 7 8 c. 2 7 8 dtcK= 

a "A-<" tmm "n^" Ta5^;it7ii^5i^^o rdtp 

2(7)A;UX6 0 7^i^u/^2 7 8 c lCfi^jiE^ti;t^-5^ 20 
^ttl;b$i^. -^co^^-^m^jA^^yyrti^S "A-Y" 
cD^-5^RD2^m;'7-r'5o iwimt::. ^miRft^CSL 

icda;^x6 0 4\z^Dm^^nrzmm'f—i^\ty^'-iS^ 
I Ot <hDio, iz&m-^n^o mm\tmm "a 

-Bo 

[0 16 4] ^2 7 (C^-reSlX-f ^y^2 7 6ti<f>cL<0 
"A-r" coA;uxPt3J:oT:e-y4^^tr*^o 
Jj^taSlf^TCCDD I m^mCX'^y'^2 7 8 c 30 
tCK=)ic$n7tT'-^>0^ RDTP 2(7)A;1/X 6 0 7 tCct 

K^^-^mt!/'<yyT 2 8 4\z^m^nrzm. a;i/xp 

"Dr:?" iC;^^o "T^^, ZLCDT.^ ^^2 7 6\t 

±a:>y^-^\t^y^2 7 8 c. 2 7 8 diz^n^n^s^m 

$n^o ^c^^, R D T P 2 (7)A;PX 6 0 7 tCct D ^ 

^2 7 8 ctcK=ec$nfc5F^-5^7&^m:^^n. -^<z)js^ife 

S "Dr!?" c^^-^RD 3;if^^-5'ttl;'7A^y :7T 2 8 4 

^&^LTili:;^;^n^o ^o^. RDT P 3 coa;U7. 6 0 
8(CJ:0^^V^2 7 8 dtcBflS^nfcx-^Tj^ai:^^ 40 
n, -€-c0J^^5='-^m:b/\*^;/:7T 2 8 4tl^31 "/\-r" 
C05^-^RD4^m:^t-^o IWI^tC^Jg^fi^CSL 0 
<D/Vi^7.6 0 5tCcfcO^*?^nfc7^-^tJ^l^-5'«l 
*H-ei^$n^o mm "a^" ii^S c7)5"-^' 

-^^^-^mDio, ^Dio, ±\z^n^nmm\z&^& 

'^n^:itf)^^^o cn^»5^-^t>RDTP 0 (hRDT 

P 1coa;1/X6 0 9, 6 1 otrj:-3Tm;*:iiJR^n. ^ 
-5'm:^/N*^:/:7T 2 8 4\tmm ''aO" cDt^-^'RD 5 
<h^ii 'V^-r" c05^-5'RD6$:J(S*lca:/j-r^o ^co 
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yT2 8 4\t "A-r" >tf-5^>7.<h;^^o 

[0 16 5] me 4\tmii^ntz-''D<Dn>i7^mmL 
X 2 co/\*- CAS ^^^mrB^t4 (Dn-T. hST^m 

^SEttlb^^. BfF^ltj T^l^gBJ^JTKUXCBOtCci:^ 

l/XCC 0 lCj:^/X-CAS#JOi?^^»i5.<;5^^^, P^fr^l 
ty,X9VW>mT Kl/XCD 0 fCj:^A-CASiiJOiii^ 

e>n^c ^UT. ^rate . , t,2. &o;t,3T^. 

^-^QAO <hQA l;Jf^m;^J$tl. m^t^ T^it^tl 

^^mix^^trctoB^ra^ ts . t, x2)d-jh(D'r'-^ 
QBo hQ'QiffimMmz\^i^'^n^. mr^t, -e^f 

mt, x^^^n^ml^^^^^\z^y)nmt^ , t, t 

#iJi<^x-^DC 0 tDC l:^^A^?$n^o Bfr^lt, X 

tl^m]h^^^\Z^K^^T^t,, t t,j-C#ji^'X"-5'D 
D 0 (hDD l:O^A^J^n, ^r^T t , ^ t , , T^-fr^-tlfc 

'f-^xti^7.^y^^^\'mmt,,x%^^n^f^) 
[0 16 6] ^6 s\tmu-^nrz—^<Dny^^m\^^x 

2 CO A*- C A S t 4 CO A*-X H -^XUlti b 

X^>^l(;fPtl0 6 4{C:B^t^»f^a:[Wl-TS^o mm 
LKcOA;UX 5 3 6 tC^fJ^-r^rtSBi^X^A^P^y^fi 

XT'-^mti\t-mf¥±'^n^o w^. mmtt xmti 
y'-s^ tm-'<Dy'-^^mti^n:it\zu^o mm\z. 
mmt, T^-r^-*p?f?jt^^tCcko, ^*jea;uxco^ 

[0 16 7] 0 6 6\t2(D/^'-CASWt>mmt4<D;'^ 
-X hST^ 2 A>^ ^^ffl-r^S^ffi Uidf^^^-TiS^^ 

5^-^QA0-'QA37i?^m:^^n^o ^PbI t, T 

^2 A*>^coStt>ft:#^<h»#rBl t4 TtD^tBU^^tZck 
OP^r^lts :*^^)iSigg-r^T"-5^QB 0~QB 3 7!;^m:^^ 

n^o pfr^it. x-^(D/^>i7\zn-r^{^my'j^^- 
i^^^t)m-^^n^j:o\zu^o 

[0 16 8] 0 6 7ti2CDA-CAS^^P$Fp1t 4 0;\* 
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B2^^thti-^n^o mst, Ti^3i "D'i?" cD^jyKi/ 
^n^o "to^m. mmt, -vmi/^yi^izM-r^y^j^ 

yU5^-^->^^^^^T H l/XA, 0 <i: A, , 20 

[0 16 9] m^A-^m^KDWimzmmi^x. —^<d 

[0 17 0] MO^MgiJ 

As^<5Effi-r^ci:ic:ctoTiiis$nfc;i<t;^^*^^o l 

*^B>^<^|niWDRAM^il/^;i//\*-RAS€:<§g^ 
I^^D R A M;^^ R A S J: o Tidf^r -5 
[0 17 1] 06 8til/^;U/t"RAS*<§efflr^^^ 

<^i/^;p/\--RAs;^>v:7Tco^MlplK0~rfe'5o 110 

tC:fot.iT. U'^;1//X-RAS/\*^;/:7t 5 3 8 >&;»^T'5 

x^n-jz^T i 0 i <h|tiffliHi^i 0 sti. 011 

tl/!:A;i/X;\*-RASffl<^A*— RAS/N'^y :7 7' 5 6 TO 
A^^/t^^/^'TSy^'IwISBlHlSSl 0 8<h[W|-T-fe^, nmWi 40 
?S1 0 8 00m:;'3tl^^y^5 5 0 ^ffi bT^ 1 /N*>i7fflcO 

^i/N*-RAs«-^^^[niss5 4 o^m2n>^m<Dm 

l/\*-RASm-^%^[HlK5 4 OtiTKUXA, , tCcfco 
T^^^nfc/N*>^il^fi^/N*-SRA1 ItCit^^UT 

m/N*>^/\*-RASft^^Bf®^T^;^c:56co:7ij ^^7^:7 
a^y^s 4 s^^LTi^^o yjyyyayys 4 Sit 

NANoy— h5 4 4, 5 4 exm^-^n^NANDm 

[0 17 2] y0yy'yayy5 4 5<D—At!^\t/'<> 50 
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i7ilS?fi^A*-SRA 1 1 'JyUyi^zLX\t^-\^ 

mMmi^$>^^'^it^7^h'E-\^\z:^\^^xmm "/\-f*' m 
^^xtir^^oR'f'- H 5 4 8 (Dttitfmzmm^n. 
i&xtj^\tmm\Ei^ 1 0 8 cd a- r a s a;^ 

^2A*-RASm-^^*[lISS5 4 2<^«fiK^S^l 
/\^-RASfI^^^[ElSS5 4 OCO^JOS^II— t¥ 

oT. /-^-RAsommtmzn^T }^uxA,y)mm 

"nry-* , Ip-^/N'-SRAl l;^>^-ife31 "a-T" 7S:?>>"J 

^1 A>^A*-RAsm^<f>,c, \tmm *v\-f" 
yy^-^n^o z:<Dt^. ^2y\^-RAS{i^^^iHiK 

5 4 2|^CDNORy- h 5 4 8 ' \tmm "/A-f " ^tii:^ 
T^coT. y U ^yy>'n^yy5 4 5 ' URmfcOtt^^Jft 
}t-r^o Ip-^tiff}CDl<lf^tf>. A*-RASCOfStt{t;»#tCA 

1 i:f)mm "A-f'* . ip*.sRAi iT^mm "/n-y" t 
fent^^2 A>^A*"RAsm-^*.c2 \tmm "a<" 

^ZitlZU^o 
[0 1 7 3] A-RAS^t^S "D^" 75^e»^a 

iL±0J^yi^X^y^5 5 0 ti^S "A-<" ^^^y^^f 
t^oT, NANDy-h 5 4 6. 5 4 6' tif^T 
mm "P'i;" SrAt^-r^i^T. C:<7)fl^^iy\*-RAS 
^n^y^m-^<f>Rc, <h^2 A*-RAS^n-/^m-^<f) 

ti^a ''aO" izU^o IP^, cicD-t:)coy\*>i7^i 

x::(Dmi/'<'-RAS^ny^mms^^.,i hm2/^ 
-RAs^D^y^fi^(i>Rci itmm v\-r" ts^o ts: 
fi-^<f)KL. > <i>«Lj ^«tair^i/^;i/A-RAs$Ji 

^m^(t>.ci SrX^2 A-RAS^D>y^m^<f>,c2 ct 
[0 17 4] 06 9ti#STHl/XSRAl 0 tSRA 

1 i^^±-r^T\^ux/^yyT^7r:rmm\Bimmx$> 

CCDTl^UTs/'^^yyrltirT YV7.nyyTt.nT 
Yvxnyyy h \m.-iL b fcgiJ^O/N* :7 T T -5 o T 
KUXA.at::^&^UTS RA 1 O^^^-r^y Kl/ZA* 
:7r 5 5 2 tJA;l/X/N*— RAST^Sgffl^n, l^^jUA 
-RASTti<§5ffl$n;^ci:Vio T KU'X/N*^y:7T 5 5 2ti 

Xtinyyyl 0 j chfil^lpISSl 0 8Tmj5K^n^mra! 

^UTSRAl 1 ^^^-^^y YV7.nyy y 5 5 4 

ti, i/^;m"RAs^<£fflT^JS^tc^^r^mi/N* 

-RAS^D-/i7fi^<f).c. , ^\n—RAS^Uy^ 

5 6<£:^t-^o ^(DBMy.^ y'^ss^itmxny^ t 
m 2 > ^ CO -5 vi-rnT^^- o coffittfb (c <t o T ^ - > 
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JUXA-RAST ZKUXA*-y77 5 5 435^'^ffl$n•5 
[0 17 5] 0 7 OitU^JU/^-RASOm-^lZiHf 
AJUX/t— RAScD«-&lCj£ffi$n-5ai 6 

o^- }^m^umm^^±m^2 0 0 oeMx-r -y^tt 

A— RASAJUxm^*., Ld^b. 

R A s ;i ® /N*- R A s A;i/Xfi^ 

<i),r®f^OfCU'<;i'A— RASA-y7r 5 3 8i!i^<i<Dm 

ibf^«ai 6ICMa-r-5iJi?^t[Bl-T$.^, 07 1 20 

5>i'iaTafe^<, |W|0IC^b:/tl!lf^;5'-r5>^9'0«AJl. 
X/\*-R A S *€6ffl-r^0 6 4 IC^^tlfcttf^^-f 5 > 
^^lataSfsl— TS-5c 07 1 Tyj^Y-v^^tiB* 
Pa^t, -C5!-Br?,n. ffiK)l(ifP(r-OViTttAJPX;\*— RA 

RAucDi^x^AmmRumm:^m^mmizmmi^rzo 

5!BJ ttftil©^!^^^ ^ 'J T- fciiffl b ^ ^ d t 5, *^T- 

30 

[0 17 6] 

*5^iTngB>'X-7^Ai? D -y i7 |c|fl»3 L-T^^-^S'OAffi^J 
7i5Bltg-T?* 0 , ^jt7'-^eiil*<»:#^;'S:>'X7^A^o 

ft, A-r-t-'J-x«-f u-y^- H-rtusidf^*?^ 

[0 17 7] $rc*^B^«, A:'J7^-^X«tB:'3T'-i5' 

<D^\zmmy3.<^iii'mt£'^yf<Dff^^W}i¥=^mmi.. * 40 

x-5'eSI[elSSi:?rfc-^, '>;S:< i/fo 211®;<^:'J A> 
^^**-r^-t^©^ii«#:;*^ U ^-y T^tCiSt^Tfe^^ U 

[0®©ffi^;iiJiH^] 

[01] ^^HJlCi-SISI^DRAMCJfHl— 5^.yy±lCJ^ 

fi£$n/ca>!?««fiKgB^j-c9«iBse<)¥E«fi£**-r0 (£ 

ffldgP^J-) . 50 



[0 2] :^^miz^^mmDRAM(Dm—^yzr±izm 

[0 3] 0i~2ic*3tt^, -y-yTwo^-^ti-rm^ 
0. 
0. 

[0 5] *%BJ(cJ;^?iJ$iMlHlgS$:^-rtR8SW:/P<yi' 

0o 

[0 6] A;1/X/\'— RAST^n^'tlffiffl^tl^S^a^ 

[0 7] RAST-s-n^'tiffiffl^ti^s-a^ 

[08] :^^m\Z^^i;Uy^ (CLK) A>y:7TOl¥ 



[09] *^l^fCJ:Si^D-yi7X^-r^;i' (CKE) /N* 

•y7r«B¥aBlHlgS0. 

[010] 0 8:S.tK0 9 tCiJtt^CLKA-y^rtCK 
E A >y 7 r «iflf^^"f 5 > y 0, 

[011] *^B^{cJ;§^^^A;1/X>'N*-RASA;'3A* 

[012] *^B^-x?<5gffi^tl^?iJSfJfflIfi^SlX5'D>yi7 

[013] *5!Bj{ci-5,:/u^-^'->'B#fcafs$nfci7 

P -y i7 ^^^T^ffi^te^^ D -y i7^^[pigScDi¥*ffllHlK 

0o 

[014] :^^m\z^^nTW-7.nvy7(^mmm^ 
0. 

[015] *5!Bj(cj:;i,i),f^^_H^^I5jgSco«[B§Wy 
n -y ^7 0, 

[0 1 6 ] 0 1 5 tciJtt^^- K^^SiJPm^^^HlgS 
C3m^[HlSS0. 
[017] 01 5{C*5tt-5THU'Xn— KUv^X^'©^: 

^*[EIK0. 

[018] 01 3«C*3ltS#^R#FBl^3S[5I8S©m^*:lElgS 
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